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OVBRVlEir 



Sl!IlJl™TJi ■ eonpcehfliKive SMPTE Cafied rhythn controller and 
S^^JS ^;th total code flexibility, Including the ability 

to iync to click tracks or live druntB, It Is a HmcI^t 
generator, te-ge-erator and jap. sync g«Dtr«toi: of 14, 25, W drop 
and non-dtop frame SHPTfi tta« codH, * ' J« atop 

ti^inQ%o™?« ai"Ultaneoualy provides metrono« cllcfca and 16 
r«ST23j a»quenceca, drum machinea i arpeggiators 

mR^?hefS""S'i F-irlight, Korg, Kur.weil, Linn? ^Kg? 

5^^ha Vh''^''*"^^"^ Circuits, Sinmona, Synclavie? 

sinnal^' IT^I I ^ ^™ °* ^« tl>lng'ref«Me; 

code* irJ «^™^2 "f««»^« of the four SMPTE 

Kvnr iJ^iJi; «tro«wa. ollck tracks, live drum tracks or any 
f?""^ PEogranmtable -on beat" start and stop is 

fSS iUi^ M:;;„ci! 

When concrclled internally oc fron SUITE tlae Coda Kaater Beat 

aJcorJt^a tn^^n?'Tf**^r. ""^ -ophl.tica ted control 

aigorlthna to oorrtlata tin* and tempo. There are ten scjm-.R 

can stora the teapoe for each beat of an entire song or a ahortar 
f!*T«Jf^ c^^q-^nce ol tampoa. Tempos are entered and dlapUyad 

i^at SJth^i/.^ih'f' ""^ ^''"'^ "'^^ resolution or in ft^S p!? 
P^««. y^^^J ^"''^ resolution for fil^i scoring application" 
sHonS J,^"" ^ calibratad for 2A.25^l, f.^Zl^ 

dtlmti^ nt -Hi"' aditlng ayaten aUova insertion or 

a^i nJ 2"'.^'' ""^^^^ °^ ^''^ ^^^^"9 Hap, and copying of 

any patt of thj Nap to any othei. Tr-e Begin feature allows 
playback ofthaTimir^ Map to ..^r. i r o:n any bwt of 

b«inn-^' ^''"^ S"""" ■^^''^^ ^^-^^-^a «»P to repeat t"l 

^S^n^^ '^"^SS ''L f'** "^^ »«»ure and beat Set by the B*gin 

The Master Beat SHPTE Controlled flvant Svata* faatucas ail 

pdogcammable gates, each of vhich haa Biaultanaoiw 5-volt (TTLl I 

^nf r^J^u'^i^^^^^f °"*^P!its- Bach e^t also can control the piay 
f^ctiona and th< tcannisslon of any MID! data. Event 

The Live Tracking viodo synchronixaa In real tiaa bo varying 

;™ a^MSJ%^£Sr/ dru»wr, or from Not. On Info^SlSS 

zt<m a MIDI hayboard. Thla is a liv« pecforMnca feature. 
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The netronoDo click output Ceatucea adjustable volume and tone 
vlth pEOTiBic» mada for t&a 9«iie»tlon of ntnaol click tracki. 



Segnant Time A OffMt nodes provide aeainre t but cotrelatlon 
to time in SMFTE frames i bits, film feet & fraires, or seconda « 
mllllaeconda. MIDI Song Position Pointer linltB song locations in 
fill operational iDOdes and tape locations In SMPTE nodea. The 
syfltem alBo includes Count In, Tempo Accelerando, Timing Map 
Origin Offset (the atacting cue point with I bit ramolutionj , 
Hon-volatlle mno^y, Frogtam data £av«-to-TiLM «nd a full 
fmmtiuad «ditlng myitw. 

* Firatf a description of operatior.aL feacures conon to soma 
Of all sync Nodes i-lll be prison tec <u. ] . rtodee. Code Select, 
Reset, Enter, Ready. Count tn. Loop, Begin, Tiailng Offset Factor, 
Tempo Display Calibration and Enable PlagaJ , follovad bJ a 
diDcuaaion of aacb of tfaa Sync Hodaa. 

* fiext, a preaentatlon of the programming procedures foe the 
Haatac Beat Timing Nap and SHPTE Controllad Event Systeii will be 
mada. 

* Finally, the Master Beat Otiilty Functions will ba diacunaad 
{Accelerando Node, St^Mnt Tina, canarating SMPTS tima coda, 
Nanual dick tracka. Jam Sync and eava-to-Tapal . 



COHMON OPBRATIOMAL WtAJURK 



0Z5FLAV HODEfl 



Theee is one cow of Display Labels above th« Dlnlav Field and 



eVENT HOtB mOClT* CBAimKL — lo LID 

1 dl^l^ f iel^ I 

WS WIN SEC FftM BIT 1 — LED 

SOW HBAS BEftT TEMPO CODB X —LSer lS 

"PPly"** ifi lit, th« uppec row skptb oppset labbls 

apply? ^* ^^'^ ^"^"^ 

Dl^p^/luSrapp!?, ™ th. 

tn^^E! ?tS!f-*'^''c ^"'"^^S display foinati thftt do not ooc£«>poiid 
-n^ J^*"::^ 5*^^" dUpl.y fonwti that cotrtipond 

to »o3t but not all of tb> labels. The Begin, End, Bar and Count 

*.;^\J!*'J*5r" y*"^ propt. in certain -odta to 
dlaplSS dl«Pl«y or tha fuactlon of « £i«id vlthla a 

All Numeirlc Tolooa arv Mtaitd fco» tb« laftvoat digit with 
t r*qulr«d. Hhaii th« lavt digit of th« Saiue is 

typjd Nuaaric entry statts over fron the left to allow aistahes 
preSled^"^ ^* *toced when tbe Enter hej iq 

There are five Set switcheB located below the displav which 
indicate which display field la currently ectl-e. When aore than 
one Sec switch la on the left«oet field li active. th* next 
field to the right becomefl active vher. the Enter switch ta 
preaaed. m aany instances the leftooEt field will be 
reectlnted «fter the clgbtvoat field hea ba«n Entered. 



TBI CODI SELICT RIOIffTER 



Tb« value of tha Code 5el«ct p«ruetet configures Master Beat for 
thtt ptrticjltr timing r«f«ruic« Blgnal wblch !■ to be used. ThiB 
dotermiJbea tbe gftneral <^iration of Haotec Beat. The foiloving 
table liatB the available code typaa vitb tbeir coxjceapondiDg 
Coda Select nuabeEai 



CODE SELECT CODE 

I Click 

1 Memory Record 

3 Henory Playback 

4 24 ppq Pulse 

5 4B ppq Pulae 
€ 96 ppq Pulse 
7 MIDI Sync 

10~1» TEAcking 

20 Type O (Obarbeim FSK> 

21 Type R (Roland/Tamabe FSE) 

22 Type L (Lira LM-l and Old ROlAAd TBK) 

23 Jam Sync 

24 24 ErameE pec eecona SMPTE 

25 25 frames pec second SHPTE 

29 Dcop frame SMFT£ (29.97 frames per second) 

30 Non-drop fiaae SHPTE (30 frames par aecond) 



Tfala table la alao priatad on the Haatat Baat front panal. 



TO CBAHGE CODE SELECit Turn the Code Sel awitch on [hereafter 
referred to as tb« Code Select svitch) . The display vlll sbov 
tbe current Code Select value, use the Arrov keys in the NLiiDerlc 
kaypad to index to the deeiced valiJe. Press the Entei switch to 
store tbe new Code select value. Master Beat vlll automatically 
rareEt to Reaat mode when the new Code Selecc value is Entered. 
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the Enttr Hvitch la uaed to itoi* cb«iia« of anv dni-A n^^- 

jssij^^isi £i^1Hj^^1£ 

AiiDvx p«ac tivids in wUeh datm d««B not mtd to b« tit«r«d. 



K£SET MITCH 



SSt''™R,Si'2dr""iri.r; oP-^tlon and return* M..t« 

do«« Sot display but not m«r»d 



REMIT em: tea 



LOOP SVITCB 

mS5 ^?^h^^^^ 7^"^''^ encountered in tf.^ course of 

measure l/beat 1 or from the mpsBure and beat valua afeorod Id the 

Begin Ha^latei [it the Begin ewltch is on), wroa id the 



COCTTT III RBGtSTBR 



The Count In Peyifitet can be set to any value fcofn 0 to 99, This 
value Ifi autOIDAtiCfllly counted dovr. c\ Ma^iCei Beat beCore entry 
into Play mode* In several of the Sync Modes a Count In setting 
□£ 39 Indicates selection of inanual cutiiig Ln which cam MoAttr 
BMt vaiu uatil tbt Play niccb i» prtaiad to mnfi Flay «od* on 
th« following iMat, 

CHANGE COUNT JN: Tuin the Count In switch on. The display will 
Show the current count In value. Use the keypad or Arrow keys to 
■elsct the new Count In value. When the Enter switch is presssd 
tlw D«f Count in T«luo li Btoctd ud tho aiftplay rmrts to Hoaot 



DiGiN tnism 

The Begin Register atovn a Maasara and beat v«la« ttom which 
Tilling Hap playback and looping coHonces vhao tha Bagin switch 
ia on. Whan the Begin «wltcb la off playback and looping will 

always be from measure 1/bMt 1, Whenever the Begin switch is 
turned on in smpte modee a now starting offset (cue point) is 
automatically calculated eo that playback starts from the proper 
point in the tape, Jn other modea Count In or Manual Cueing to 
start £ron the desireil point in the tap*. It HIDI Gong Position 
Pointer ia anabled [■■• Bnabla Flag 3 on pag* 11) tbon laquencara 
and drm uchinaa that racognlaa typa of datm will he located to 
the Baaaufa and boat Indicated. 

CHAfJCE BEGIS REGISTER: Tarn the Begin switch on. Tho display 
will show the current Begin Maaaure and Boat valuaa. aaa th« 
kcTpad or the Arrow keys to select tha new Begin lUasuro value 
and prau tha Enter switch to atora tha new value. Next use the 
keypad or Arrow keys to select tha new Begin Beat value. Prasa 
the Enter switch to stoce the new value. Bach of the ten Mastar 
Beat tiPing naps has its own Begin Register. 



TiKino orFsm factor 



m! v.""^'^? '^'^ BUbtracta clwKa in atattr 

tunebase clockE from nocmal cimebaAft genecatSon during th« flcBt 

Tk?^ ^^"^ "^^'^ ovecdubtolng aequ«nced parts 

•iE';j"^ clocking sources, rt can also afftct 
W rhythnlc f««l of th« nuBic by rushing or delaying tbe beat. 

The Tialng Offset Factor can be altered during Play sod* vith 

™h l«5 ^IV a clockj. When the Arrow keys are 

^ifi^! purpo-o tha BtOEfld Tiding off.at Factor Is 

i-hH^!?"?'^ ^ Timing Offset Factor is being procoued 

the disp .ui reflect the nev value and the Offalt LED^ll 

if^V JA ^ '^'^^ pctnad during playback the current 

nff^»? factor wlU be aoneAtarily displayed. Pressing the 

Offset switcbvhil. in Reset «od< vitb a non^SHPTE Code Select 
FwtSr^SlSi- •^■^ -Iteration of the TUi«g Offeet 

*.i2l!/'''EI?,?"^f^ indicates a nunber o£ uattr tinet>eee 

ciS5E!"*r™^J!^ i*.? '^•^tfal value and doee not add or eubtraet 
?™ %S ?; ?°^;^.4"*?"" 9««»tloii, When the value deviates 
-IST ^.J^Ji* that deviation which reprasents the numbec of 
vaater tioiebeee elocka that are added or subtracted For 

approxiutely 1.3 aLlllseconde, bo a TJsing Offset Factor of 58 
vouid advance the playback of sequencer*, and drum machines by a 
c»ee 1.3 Bllliaeconds, or about 10.4 ■lllieeconde. The general 
fotn,ula U! 156 divided by the beate per .Inute tS™ - 

railliEecondfl. *^ 

When altering playback of£aet in SHPTE modes, ih?. time of a 
Clock pulae le calculated froa the current tea>po and added to or 

i^?" *^5* O^iflin Offset value. See tbe HCtiOD on 
BKPTS Sync Hodea (or detella about thia> 
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CBAfiCE TIHItH] OPPSBT PACTCR REGISTER: Turn the 0££set switch on 

With tha Cod« s*l«ct lt«9lat«r ia Mt to ■ non-SHFTE valut. 
(TiBinq OffMt op*r«tM sonmrhat dlffarently than d«icrib»d h«c« 
when using SMPTE Codes). The right most portion of the display 
will Qhov tb* current Timing Offaet FactoE. Uso tba keypadi Arrow 
ud Aat*f avitchv* to nt tha naw valuv. 

When in any of the Tracking aodaa (Code Select ID through 19), 
it vill be nectaaary to prtaa tha Entar avitcb thraa timaa to 
akip paat the Prawakr Poatmaah and Beat Intacval Pattern fialda 
to th« Tilling Offset Factor fiald (aae Tracking node salting 
OperatlonB on page 35), 

In the SMPTE ipodefi the effect of the Timing Offset factor la 
accomplished by changing the Kap Origin OffMt valoa (ttaa SHPTE 
value corresponding to uaaura 1/baat 1), 

During SMPTE driven Tlning Map playback the Map Origin OffMt 
value can be altered through use of the Arrow <eys. 

The right Arrow subtracta frcai the start time advancing 
playback, and the left Arrow adds to tht time, delving 

Slay back. £aa FEogroBAlng tha Tialng Hap on paga 3e for aoca 
ataila About tha Nap Origin OCfaat valua. 



TWtO CALIBRATION AND DWFLJkt POWT 

00. BMta pai BlnuM with l/io but Maolutloo. 

"««iati^" clibr.tlcn vlth VWth f™. 
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When Tea^ Calibc«tton iH ttt to 23f playback of tb« Tiaing and 
Ev«nt upa Li ilovtd dMQ by .11 to Aohl«v* an •uct 
oorraspondvQca with th« 7ldao. wban tha acora la actually 
tecorded Trmpo Calibr^^te iticde 24 ia aet and an exact 
C0EE«ap<jndance vlth tha actiejved. 

CHANGE TEMPO CALIBRATION: Tucn the Calibi ewitch on> Tba 
cigbtmofit poftion of tba display will Bbau tba currently oalactad 
Tcapo Calibration aoda. Uaa tba Accov kayi to aalact tht naw 
Calibration mode. Whan tha enter witch ia prasaed tha new valua 

is stored and Hastec Beat reverts to Reset mode. All progiarm^d 
taapo vdlues will now b« displayed in the selected tornat and 
eallbratloct. 
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ENABLE PLAG5 



by turning the Event s2uch L »^l«er is accessed 

• 0 (oM), oc J 1 (Dni Thp r".£7. • "81" aach of which will be 
™dlng left tp and "re sfJ T """f^ed 1 thr^^gh 6 

each Of the digits: In,^A" X'^^ ''S* =vitch.s hlio; 



functions 



fLAG 



1 (iHSntT) 



2 (DSLKfl) 



3 (COPyj 



4 (SKDJ 



«h:^'th'ri?if ff *S„ H«I eT«T OUTPUT CONTROL - 

ipMd. This pernits rtl, if 
recording to be done h.w " Mqumice 
With a Video or ;o3iV^f''*=f =ync 
spe'^d. <.llo»l4 Bore "^ecSifr"^ 



node (Code 

to operate 
Seat before 
rsea Sync 

for DOE« 



Ch-ge song on"^!,"!? flrSori'lnK^'"*^- 

With th. «;"i:id''GMSo 'jnt.'^SL:"" t""'^" 

Linn on B4 for d.iiu"f"* 

OCTAVE DOHN/GSOOO HBCORD - 
«nd the Code aeleet^»,(.i.. ^ ^^'5 Is on 

(MIDI Sync %!S,f" Sfl "JL"?' 5'" " J 

information vlU be tr^., 5'^^'' "'"i Note 




tntecface card. 

5 (BAR) OCtAV£ UP - HhM thU fUg i* on and tb« Codt 

Select RegiAtet tws b«e& aet to T (HiDT sync 
DDd«} Oil eecelved HIDI Vote infocmation will be 
tEBnapoaed up diM octave bafoce being 
cetranivltted ttom the HAAter BMt UDI Out 
Jacks, 

6 (STEP) CBASE KODB - lrb«n this flag U on and IU>t«r 

Beat li operated In any of the SHFTB aync Ru>dea 

(24r 25, 29 01 30), Esther than waiting for a 
specific SMPTE cue to conmence laap playbacJ^, ae 
la the ncEioal caser the Shpte code fiiat lead 
vill be cDi related to the Tilling Map to 
determine what measure and beat la coaing up. 
Then MIDI song Poaltlon Pointer (and 
Garfield/Llnn 9000 HIDI measure pointer) data 

will be transTii tlied to locate seqiie::cers 3:?d 
dcum machines which can recognize th:= type of 
data. The actual pointer icieEeagc sent :^ one or 
two measures later to allow time for the slave 
units to locate to the required Ecng position, 
Hhen tbla delayed point la raachad H««tec Beat 
caea into Play node and the aequencera and drun 
machines play at the same place as previously 
recorded overdubs on tape, virtually functioning 
aa additional tape channels. while In 5MFTE 
Sync Chase Ready mode the display Elashes a 
SMPTE value of all zeroes instead of the oaul 
cu« point flaafa display. 

If the Song Position Pointer Enable Flag {Flag 
3) is also on then the number o£ beats vhich the 
llamter Beat Tiirurnj Map was loopod through to 
arrive at a Deaeuie/be^t correlation vill be 
added in vben tbe Song Position Pointer 
calculation Is made, fliis causes the song 
position Pointer to reflect the position in tha 
piece of music as a vhola rather than the 
position in the Timing Hap, This feature ia 
useful when the Master Beat lining Hap is a 
relatively short beat interval pattern (a 
sequence of changing teapos within a onaure or 
tvo vhlch create a rhythnic feel) upon vhich the 
playback of a longer sequence oi drum machine 
pattern is based. When the Song Position 
Pointer Enable Flag is off the Song Position 
Pointer reflects the position In the Timing Hap, 
regardless of the nnmbar of timaa it has looped. 
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HMVER BUT gTHC IICH>BS 

7bm following diaciuiion o£ Sync Hodei aaauu* falll«fjty with 
th% prAcadlttfl Comwn OparAtioul »£oaoduK«a ••etlon. 

ii«et*r Best Sync modnn aco divldoa into mix groups: 

XI SHPTE Sydc RodoA (Code Select 24, 25, 29 t 30J 

2] Intftcul A iMtronona Play modern 

3] Clock and FSR Sync Hodee (Code Selact 4^ 5, 20, 21 t 22) 

4) HIDI Sync Hod* (Code 8elaet 7) 

51 Click Sync HodcB {Code Select 1, 2 s 31 

6} Tracking Sync Hod«e (Code Select 10 through 19} 



- 13 - 



SHPTI mC WWU " a»l select 24, 25, 29, 30 



In fch« SMPTB Sync nodss, tvapos foe ««ch b«at of an entice song 
or one or nore reprecentatlv» mtaflurea ace pcogEammcd inco a 
Timing The tempos csn be entered in any of the Tempo Dlaplay 

Calibcation ^odes ptevicusly discussed. The ptogcdnucied tnpDS 
aie Ee^eienced Co SHPTE by the sstting of tlia Hap Odgin OffMt 
R*gl»t>r, wbUh tb* ea« point for BAanirt l/b«at 1 of tha 

nap* 

Khen the Begin Switch ia on, naat«r Beat calculates tlie cue 
point for th« Begin neaauFfi and beat values atoted in the Bogln 
Register based cn the Map Origin OffMt Aaglstar tina and tba 

teppoH o£ the Tljning Map, 

If Count In la used, an earlier cue point la calculated to 
at«rt tbe count ao that playback atlll atacta at tha tine 
Bpeclflad In the Hap Ocicin off&ot Ragiatar. Saa FcogrMDiing tha 

Tialng Hap on page 3a fcr details. 

Concurrent uith the playbacJt of tbe atorad tampoa la the 
oparatioD of the s^pte Controllad Svant Svatas. Dp to 600 avaata 
caA ba prograued. Each avant conviats ofa 



• The prograuijned status of the Bix Event Gfltea 

• The fltatuB of the ClicJt and Play Toggle functiona 
■ HIDI data which la to ba tranaaittad 

• A suns tiM coda T&lua at whtoh tha Svant it to coaur. 

Refer to Prograaaiing tha SMPTS COntrollvd Srent SvBtaa on page 

48 for pEograKlng datalls. 

Internal Play aode alXowa Raster But to play without any 
tlBlng reference code input. It operates identically to the 
SHPTE Sync Modes by reading ts own Internal SHPTI ^eneratoc. For 
datailB on generation o| SHPTE tracks saa Ganaiating SKPTE Tiae 
Coda on pag« 57. 

All Hastar Beat SHPTE oparationa are p«rfor»d with rafatanca 
to 2At 25, 30 drop Crake or 30 non-drop fraa« SHPTB tiaa coda aa 

progranned in tha Code Select Register, 

hhen Reset mode Is activated the display reeeta to neasura 1/ 
beat 1. Turning on the Offset switch will light the five Sat LBDa 
and display tha currently prograavad Hap Origin Offaat ti«a which 



- 14 - 



Tape switch uliil. ii^Binn , ihyth-nic feel. Ptessing the 

'li«Pl«¥ ^ PiS f..I pJIJS. ^<!" responding SHPTE o£f..t will 



showing the HeamtSp BMt and respo o£ the Kap as playback 
progresaaa. If tba coda initially raad la latar than tha cue 

point {which WBB previously fl^rh^rg), the Upper Display Node LED 
vill flash imilcating a 'Eeao latec Chan cue point' eccoE. Tape 
momt ba ataftad at a point eariiw: tban tha flaohing caa point. 

When the end of the Timing nap la reached Master Beat will eiclt 
to Reset mode if the Loop avitch is off. if the Loop avitch is 
on Hep playba<^ vill continaa ffo* naaama I/baat 1 or fron the 

DeasLira and heat value storad in the Begin Register {if tha Begin 
fiwltch is on}. Hote that the Begin switch can be turned on after 
playbacJ^ haz coiomenced to allow starting from iDeasure l/boat 1 
and then looping to the Begin neasure and beat location. 

As with other playback nodea the Play switch la used to punch 
in and out of Play BOde on the boat at any tlsa during map 

playbjci^, and the Click Switch can be UEcd to turn the Ketronome 
Click output on off, HdBtei Beat will reveEt to Ready mode If 
the incontng SHFTB cod* atopa such as ia tha case when ceMlndiikg 
the tape. 

in the SHPTE Syoc Hodaa compensation of delays due to varying 
rasponae times of sequeneoca and drm nachlnes is acconpliahed by 
altering thp y.^p Origin Offset value. An earlier start cue point 
will shift playback ahead of the beat while naintaining relative 
synch roniaatioo. A latsr Stact point dait^ra playbadc. 

Tn Play node tha Arrow keys vill add or aubtract tine fj;oB the 
Hap Origin Offset valaa in correspondence with the duratitm of 
one naster tinebaBe clock at the current teapoi 156 divided by 

the beats per minute tempo = r^ill iseconds , The right Arrov 
rushes the beat (subtracts the tiire ot one clock), and the left 
Acrow delays the beat (adds the tiine of one clock). Whenever an 
AiEOw key offset shift command is being processed the Offset LED 
vill light. Dsa of tha A£to« k«ya autoaatlcally ahifta tha 
playback of the Tlaing Hap and altera the Map Origin Offaet 
Register . 

Opetation ot the SHPTE Controlled Event System is concurrent 
with Timing Hap playback. Each Event consists of setting the 
status of the six Event Gates (each o£ vhich has a 5-volt and a 
contact closure output neetad in tha II8232 GOmiactor - see chatt 
on page 50} , setting of the Click and Play toggle functions (aaae 
as ptesaing the Play or Click front panel buttons bat under SHFTB 
control), and tranHBleaion of any KTDl data if desired, all at a 
progranaed SMPTE offset for that particular Event nuaber. The 
atatufl of the Event Gates Indicated by the Delete, Insert, Copy, 
End, Bar and SHPTE LEDs, which represent Event Gates 1 through 6 
raspectlTaly. fiaa Programing the Sum Contcollad Brant Syates 
on paga 4B for full details. 
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additional tap, cS.nnIl. Lth J^^ " function as 

th^ enable FlS^.^SSJS'cw llf ""^^ ^etallea in 

drop frane cod« il fSJS th. ? J2 Ri?:;?"^/""' "'^^^^ 
awltch fr« 30 to 29? This ffat!rf ™ "^Ji"* "4^ autoaatlcaily 



WERRAL PLAY WODB 



MME sync "SS;;' S„,«' ^3 ^Inr'S.i"";^ futures a« the 
operational. ""-"Ps in« Halng OfI»et Factor ii not 



METKONOKB PL4I 

Bwic.h pressing th^ A„ 1 fSSKoh^ J"'";"^ ^"^ "IcK 
Begin Regi.tM vilu« (If the n^rH ■ ... w"?'' '■""P "3 
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CLOCZ AHD F8K Snc HODBS - CODE ABLECT 4j 5, 6, 20, 21 £ 22 

Tbe following Mtuial assuMS fmiliaritv vlttk tb« CoMon 
Operational Peatures H«ction. 

Tbese nodes aie used to synchconlza Master fi«at to th< 24. 4S 
and 9€ pulse pet qtiarter note (ppq) tlalng clocks and to 
Obertatla, Roland, VaoAha «nd Linn LH-l tap* ^na oodaa for unit 
to unit aync aa vail mm aync-to-tapt. Tbe apacific aode and 
therefore the type of sync signal to be used as timing reference 
la aalected by setting the Cods Selaot Regiatar aa indicatad in 
tba foiloMlog tablai 



CODE 8SL8GT CODE 

4 24 ppq cloch: 

5 48 ppq clocK 
* 96 ppq clocJt 

20 Type 0 [Obechelm rSK) 

Typ* R (Roland/Yanaba FSKJ 

" Typa L (Linn Uf-l/Oid Roland PSI) 

Tha aourca of the ayne code (a tape track output or a naatar 
unit's Bync or clock output) ia connected to the Master Beat Cod* 
ln/PcDi» Tap* jacfc- The Ready Snitch ia ptassed, and tha Coda 
il^eiJed^*^**" ^* ■•l*et*d iync cod* tignal ia 

Aucoutic Count m oC 0 to 9« beats can be selected, and 
on-baat aanual ou*ing can b« performed by setting the Count m 
value to 39 and pressing the Play button ducmg the beat before 
the desired cje-m beat. This Is ejitreaely helpful when laving 
In overdubs. Pressing Play at any tia* will atu or atart 
playback on th* follotrlDg beat, Tba aync cod* Buat alwaya ba 
started from the beginninQ, ' 
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When MIDI Song Position Pointer is enabled fsee Enabla Flu 3 
on page 11) playback can co»«ienc, at tba ffl.a»ur. and b«at vHua 
stored in the Begin R.glater, l£ tbe Btgin Mitch is on. 
S'^rii ^i?''^ counting still begins when sync is fic^t 
CacaiVta, To «ntac Play »de at the sarte neasute and beat on the 
^-ll! ""t-c fleqijence. Count In or manufll cueing must be 

□jed, in althM case the code 1h atacted fio. the beglonina of 

the track or Mqu«DC« ao that Haatn: Bant knowa -bara th« bSata 

are 



of iV^l? " playback will c^aa ohen the number 

JI™!! i ^^^"'^"^ ^^P ^ave elapsed and Haster 

n?-5hf:fc"?fi w"*^ ^^<"P switch IS on. Map 

playback will continue rrora [.easure 1/beat 1 or fro« the >a^Bnra 

''Si^^ ^^""'^^ ^" ^-^^ ^^9^^ P^giBtar |lf tba Begin switch 
la onK Tha selection of tha Bagin Maaauta and beat valoa 
iS^"™! ^osra^abla variabXa dock to the daalJad 

ir the Code signal stops, such as when rawladlng tha tana. 
Kaater Beat automatically reverts to Ready mode- 

ti«^Ii'"i?L?"rl^;£*^°;.^' "••^ aubtract i^aster 

tiaabasa clocks froa tha flcat beat of Play node to coapensate 

for varloua aaquancer and drua nachine response times to external 
Clocking aourcaa. During playbacJi additional clocks can be addad 
^iuhfr^rS" by of the Arrow key. The left acr« delay* 

iTo?^^ Th ' . r*'' -^""^ '^^S^^ advances (adds a 

Clock . This feature is used to dececaina the optiniB tlwina 

2^ betwaan a givan overdub and othar parts already on 

auto«tlcally ba aodlfied wtaenevei the flccow keys are used. 
Praaaing the "O" key will monentatily display the cuccent Tininq 
Offset Factor value. This feature can alao be used to craata era 
or post echo eEfects or to rush oi lay back tha beat, Tha actual 
amount of cir.e by which nap playback ia sltarad is tenpo 
dependant and is calculatad ia nlllisaconda with the following 
^lUilJ^dJ ^ «'^""te temt^, - 
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■IDZ mc MODB - GOD! ULBCV T 

RIDI Sync nod* fMturei Real Ttae MIDI sync, Pul» to PUD! 
ConvMcalon, ana MIDI to Pulse Converalon oil of ^hich can optrat* 
SlBUltaneouBly. Tfala »ctio<) aseuaes faailiaiity with the Cowin 
Opazational FeatuiM and Clock/VSK Sync HCtliVi. 



STIIC TO HIDI CLOCKS 

In Real Tiine niDi sync apeEaclon HTD1 Real Tin^ system coionande 
^Stact, Stop, Continue i Clock) presented to the hIDI input are 
uaed aa tha Master Beat sync aourca. Oparatloo cf th* Raady 
BVitcbt ProgruHoble vat labia ClOOPtt Count In, Loop, B«9in 
■eAAUre/bvat and Tining Offaat Factor a^ly as described in Clock 
and PSK sync Hodaa, Thar* is no auto Bhutoff feature in MIDI Sync 
moder when MIDI Stop data is received HasteE Beat goes into a 
pauBe mode. Then if MIDI Continue data is received. subEequent 
MIDI Clocks will advance playback fcoru the point where the Stop 
data was encountarad. Bovavar if MIDI Start dat« is r«ctiv«d 
vbils in tb« pau«« aods lUp playback vill start owar vith 
whatever Count In, Push Factor and Begin aaa^ur* wid baat (if tha 
Begin ovltch is on) have been prog rammed. 

When liBing the rtaster Beat Start output, or the Sync R or Sync 
K DQtputSi it is necessary to turn on Enable Flag 1 to properly 
control theaa outputs. This special operational moda c«n causa 
tiinabasa arrors in nachinaa not controlled Croa Sync ft, K or 

tba Start output. If this becon«H a problem, leave Enable Flag 1 
off (see Enable Flag 1 on page 11) and press Reset then Ready 

each tine bafort Starting tba MIDI Clock soorca aonnaetad to 

Master Beat. 
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HIDX TO msB coMmsiov 



The 12 ou^ts of the Event Gat« nerted in tb^ r^jd 



PULSE TO MIDI CONVERfilOH 




OilCt STHC MODES - CODB SBLiCT I, 2 « 3 



RBU. TIME CLICK - CODE SEL£CT 1 



* Syncbrcnix«8 in r«aX tlmt to constant tt^o click de audio 
pulM* input to thft »ulfl« In jack wbu tha RMdy witch U on. 

* Al^o allovB Internal Playback at a single tvupo without 

pf ogcamining a Timing Hap. 

Hotet £ypcbconiaation to varying t«apo8 is performed vith 
Haaory ftacord and Kwory Playback modes for sync to a taped click 
oir d£u« track (aaa psq<^ 25], or with Tcaoking eoda for tync to 
live druBS in teal tlm^ isee page 29). 

The cenpo oC the pulae nuat be extreaely accutate - MUiy dcia 
■acbinaa and aequancer* aca not steady enough to aeet the 
raquireaente of this operating mode. The click should be sharp 
and clean, tf you ace using an aodio source froo a drum machmBf 
it may be necessaiy no use Henoty a«oord and Jtaaory Playback 

BOdeB described In the next section. 

Automatic Count In of 0 to 9& pulaea la aelectad by setting of 
the Count In Reglscei value. Manual Cualng may be aelected by 
setting the count In value to 99 and pressing the Play switch or 
Flay foDtsuitch during the beat beCore the desired cue-in beat, 

Tb:.': PiTiilar to the opetation of the original Doctor CLicli 
Rhythm ^ontcollef. PreaBing the Flay switch at any time vill stop 
OE Start pla^^ck on the next beat. 

When a walue of 0 i* selected) for the Count In it is neceeaary 
to specify the tempo of the Click Mode Tempo Register vhlle Code 
Select 1 is eet. The displayed tempo value can be modified with 
the keypad, Arrow and Enter switches. This value js independent 
ot the cenipos programmed in the current timing map. Bach of the 
ten Master Beat timing maps has its own Click Mode Teicpo 
Register. The tenpo o£ this register also detenines the playback 
teiipo of Internal Play node. Pressing the Play svitch starta 
playback after any programmed Count In. The tei^po can be adjusted 
during playback with the Arrow keys (only in Code Select 1} . 
Hon-terapo aspects of the Tlaing lUtp cootiol playback In Code 
Select 1 (Click model. 
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snd'^r?hll '.."''F^'^.^^ pressing the Reeet Switch, or whon the 
and of the nap length is rwchfld. Turning on Ui« Loop switch 
d«f.ftt. Ui« «ut<»«tlc .top future «id Hap plSybackZlirioop; 

-uHl!-!?!!^"^ Ksp control. Eh< Ptogranmable vaciabl. clock and 
wid of playback at the conclusion of the last >»suce 
playback if the Loop switch is off. Playback cm 
cofmnence fcon n;qasure i/beat J or from the neasute and beat 

fi^nn p.i^H % Hjglstar [if th. Btnin »itch ia on). SlOI 

Bong Position Jointat, If «nabl«d (M« Enabl* Flag 2 on page U), 

iLJiJ^iw*^. i^?*^* aequencers and dto. machinH which 
SS^T^i!! ""^^ approprlatt measure and btat. 

?nS d«! '''^ t*^"'^ of the Tl>lng Hap 

t ?^ ^tl ^.^^t ^^^y^^''^ "^til the like Q»BUta and 

to enter Play Bodt at the dealrtd point. 

Ia*d«™4«^ S!;*^^*'^:/'^''^^ '^'^ sixteenth note pulse infor,.ation 
the TuIlJj k2p? danoainatoi: value progiaued in 

clicK*ori^dio? <^tm »ts sensitivity Co the incooing 

«hl JS'^?'"**^"^^?^ Proviies filtering for noise imiBimlty and 

* li.^Vi^^ information input to the Pule© In jack alno can be 

Se^f '^.ln?..«;^%^'"'' ESE"**^ ^" !" higher -attlngs siSSS it 
Itih..^ ls/^"w"S Ctlggerings- Pot Instance, an 

■Ighth note click track b^^com^s a quarter note when t'^^e hasJ^ 
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* Tb« Tlning 0£fMt Factor «da> or mbtEACta clocks iiia«t«r 

tlaabAM clocJcs fm narnal CimebaBc genecatlon during the flrRt 
b«at of Play mode to coapeneate for che varying responHt times of 
Btquencers and drmi oacbinee to exiernal clocking scsucces. Turn 
on the Offset switch to dlaplay or alter the value, A value of 
50 m -Lr.^ normal value with no clocks add«d or subtracted, 
Adding Co oc subtracting EcoB thla value detenines the nuBber of 
maeter timebase cIocIgb vbicta vlll ba addad ot subtracted daring 
tbs fliat baat of Play soda. 

Timing Offset Factor can also be alceced during Pl^y aoda vith 
tbe Arrmr kaya, Ttaa laft Arrow delays {subtracta a dock), and 
the right Arrow advancas (adds a clock). Mhen tba Arrov hays are 
used for this poEpose the display vUl reflect the new Tining 
Offset Factor mentarily and the Offset LED vtll light, tf the 
"O" key is preaaed during playback rv- .--rent Timing Offset 
Factor value will be displayed noBenta^Liy. The Timing offset 
Factor la inactive in internal Play mode. The actual amount of 
tlae in milliseconds that an added or subtracted clock will 
affect map playback by is tempo dependent and can be calculated 
by tba fcllovlng fornulai 15« divided by the beets per Bioute 
t*Bpo - Billiaaoonds. 

* The Click or audio input to the Pulse in Jocit is disabled 
whenever the Enter switch is held down. This Pulse Interrupt 
feature can be ueed to suppress noise at Che beginning of a tracK 
and thereby ellainate falsa poia* iaput* before the first beat. 

* Vhenever a new pulse is not received for approxlaately three 
seconds Jtastac Beat aasunes this to be the end of the pulse 
information and reverts to Ready modSt such as would be the case 
when revinding tape. 

See the section Fulae Drive Sspplevent for Bore Inforaation and 
syiK teclwiques. 
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HENW REOOftD - CODE SELECT 2 



PuUe in l„k (H?: toiS^ tracks o„"»^ " "i'^S" ^"P"' 

tot ilia workl, tracks on tape, variable ellefc tracka 

to load bmsi. In tb, S."' '^"^ **• tt«k **»t «u u«d 

«'"K'&'ti2i-^."«P ^■«'<^«'' thi. .ay 1.0 b. 

the Kunei" iS^ ESe ""^ '""^ ""^t'* 

nunb.! of ■..■u?Ur ^° tta* da.lcnj 

Coritrol sets the sen.^Imv^irJ?,*?"^:, ^"1" I" Gain 

allova filtering out pulMB Sat \ "'^^ Control 

the Memory R«bord «-r«tlM Tf. ? ^* "(«"ce for 
"«dy iwitJh and plfly^ 1> done by tL^rnlng on the 

other auaio ™t5 ti^p"*,*'^™"^' "a.ka or 

output ia rec.rdfld on .^otr,e? ^tracJ rtl ?1 ^''^ 

operated manually bv preBBina ,-hl ll ^* output can be 
qu-rtM note pui^B «|ief« the audio 

track didH't play "iMi^ig 

Begin awitcb U onK An automatic cln^ ^^^''^ f^gl^ter (If the 
iMBta U Mt h» rtarift^ ^ ^'^ value of 0 to 99 

Begl3t«: rtorlng the dt.irad v^ue in the Count ll 

lifting Map. OMOplnatot value progriued in Che 
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lfb«n the Loop svitch is off teifOB are Euccea»ivaly stocod 
until tlk« «Jid of Ut« «ui:i*nt Hap Etachvd «t vblcb tiB« Hiittr 
Beat reverts to Reset »ode. When the Loop nritcb is on ud the 

end of the Map i£ reached the tempo terording pcocefiS vlll 
continue fcom ineaEure 1, b4\'it q£ fEori^ che meaaure and bHt 

value stored in the Begin fegietei (If the Befiln Mitch is onl « 
ovecHEiting the otigir^il tciBpcs^ 

The click oc audio track input to ^e PuLae in jack is disabled 
vhenevet the Enter switch is held down {Pulse Interrupt 

Function), This Pulse ir.tetrupt feature csr be uBed to manually 
suppiess noise at the biginntng of a t^ac^i ann thereby ellninate 
1 false pulae input i.sforp t.ie fiEi^t beat when recording the 
jDe^ory. Input to thiii node can aJ60 be provided frea the Master 
Beat Stap switcli. 

Stored tempos are displayed si tfi^ conclusion of esoh best 

interval as the cecording nrcgECSSes, Master Beat will revert to 
H«ory Record l^eady mode it no pulse iiif ornation l£ [oceived 
aftsr aiii^osi»atsly 3 soconds. 

The stored teopos can be used to synchconiae to the pulse 
iafomation itself on a subsequent playback in Meaory Playback 
node (Code Bsleot 3), or to Sum tift* code (Code fleleob 14, 35, 
29 or 301, oa explained in sms ^r&e Hodtts on page 14, 

See Ful^o Driv* SupplMsnt oo psfs TO for ftots InforBStion and 

sync techniques. 
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limOftr PLMMCK - COM flELECT 3 

Ewpo inforaatlon In Menory Record node [Code Select 21, oc to a 
Click track which was generated by Master Best £[» internal 
playback of the Timing Hap, Automatic Count In ot 0 " biSti 
can b» selected by aetting the Count In R«9m«r to tht. d.«lred 
valL.e Manual cueing U selected by setting the Count " 

^£«i ^hri«iJli" *"? the PlSy button during thrb.at 

bvfore th* dailtsd au*-in beat, similar to th* OMratlon of tbm 
crigliutl Doctor Click ftbyth. controller. oP«"ti<m oc tn. 

When fiyncing to audio pulu tEACka (aucb Ai a dr«ar<a kick 
t"L ^' the and" tS a SuSk tJicE 

Sb "IS'J-" ^^^^^ the Hei^ory Record section, 

Sd ' critical aettinge of the Pulae in Gain 

Snv^iSn. ^"^^ "it** i""t «=• to >ak« ttaa 

^r.ri^?^'^'^^ """" commence from measure 1/beat I or from the measure 
^'"iw ^H"*^^ ^" the Begin Jte9l«t«r {it the Begin switch la 

SSSiii^Sr-^iS '5' " e^t-led, Is trana-ltted to locate M?Si 
S!?!^ CS'^S "'^ ^^"f MChLr^r. w'r,.<:h recognize this type OL MIDI 
deta to the appropriate measure and beat. Note that this only 
deter:.>nefl the measure and ::cat that the Tiding Hap will Start oS 
- playback will commence with the flrat aulae loout r..^^ioLfl 

sj^:Ua?;;s*poirjn Trit^" ■'^^^ 

-h^'^K^*^' i**^? ^^'^^"^ °" Master Beat reverta to Reset mode 
sittcJ t/S^ tf"* ="^^nt Timing JCap is reached. If the 

Chi %.«-n«P P^yS^'S ''"^ continue £r« naamre 1/beat i™ 

JhrB^in"::;;^ ir^tr' ■"^•^ "••^^ 

.^3^3 'l"^'^^ Offset Factor allows master tlmebaae docks to b« 
added or subtracted during the first beat of Play mode S 
compensate for the variotis response tl>es of aequencefs and drS^ 
machines to external clccklnfl aourcea. Pressing the Offset 
switch dlsplaya the e»rent Tlsing Offaet Factor value. A value 

advance or d^^l^y ^ subtracting from thi^ 
value delays playback, adding to it advances the playback The 
actual wpount of time represented by a single mLter timeb«e 
fi™Sii? ^S?"?SS "i- ^* calculated \ith the £ollSi55 

SiJ^dJ * ^^^^^ ^ th. b«ta par -Inute tempo 
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ClockB can alio b« Add*d or subtracted during Flay node by use 
Of tha Arrow ksy*. Tha laft Acroi* is used to subCcact a clock 
(delay tha b«at) , and the right Arrow used to add a clock 
(advance the beat) . when the Arrow keys are used for tnis 
puipoae the value stored in tha Tlalng Offaet Factor Begistec is 
■odlfl#.d, and the display will reflect the new Tlmifig Offset 
Factor nonentarliy while the Offnat LED will lighta. If the "O" 
her ia praaaad during playback tba cucrant Tising Offaat Factor 
vftlaa MiXl b« aosMtarily ba diapl^od, 

Hhen a tempo of 'D" (edited in to the timing nap for this 
purpose - see Change Taapo on page Z9) is encountared during 
MeiDCEy Playback operation it is interpreted aa a request foe 
'Pause Node", This Is uaad vhan synchronixing to a steady or 
variable cllcfc track in film scoring eE^iications Hh«n it is 
dssirad to suspend playback of sequencers and drum uchines while 
a fraa tining passage is conducted. Hap playback resuKes when 
tha next pulse is recelvsd. 

The clicks input to tha Pulae In jack ara disabled whanaver tha 
Snter switch is held down (Fulu Interrupt Functioaj . This 
feature can be used to supprass noise at the beginning of a track 
and tbaroby aliminaCt a falas pulae input before the first boat. 
It can also be used aa an alternate to manual cueing. 

Whenever a new pulse ia not received for approxinately tbraa 
seconds (such as when rewinding tape) Kastar Beat assuaea this to 
be the end of the pulaa informatioo and reverts to Rsady node. 
Meaory Playback nodecan also be driven fron tha naster Beat £tep 
•witch. The thr«« second autoaatic reset function ts rJefeated 
when tfaa Stap switch ia usad to provide the first input pulse. 
This allows the sequence of te^s stored in tha Tiaing Map to ba 
advanced Manually* 

£ae Pulse Driva Suppleauit on paga 70 tix woca inforoiatian and 
sync tachnlquos. 



TRACK IHG nOUt - CODE SELECT 10 THRO 19 



The rtdBtcr Beat Live Tracking Mode creat*> lync tcom rul tii&tt 
pulBe InforiDaticn sources such as a drummer Islck and •nara drua 
or hi-hat during live peifomanca, MIDI note inforMtion fron a 
MIDI keyboard, or tlxa Kaetvc Baat Stap awltch. Stacking Hoda can 
alio ba uud a« a T^mgo Fattvn gaMtabOf as «3tpiainad at tha ud 
oE thla ohapttr. 



TRACKING NODE PAftMUTBRS 

Tht Tracking Bodt ayataa Inoludaa pcovialon fort 



1. PRBHUX and POSTHAfiK valuta which dafina an -Intarval 
window" althar aid* of the baat during which time incoming 
pulet inforaatloa can b« recognized. This feature allowa 
rbytlMa ottaai than Biaple qoartai not«« to be played bv die 
drwa without confusing the tracking system which 
^tarprets each _nput pulse recognised as a quarter note- 
Vb9 value is s^t in 5l2tb note incrnanta, Tha daCauIt 
value ton i'tcmasFL and FoataaBk ia 24 vhlcb aquala a dottad 
32nd note (24 512th aotas - 1 dottad 32Dd nota) , 

2. NJLTIPLE BEAT INTEPVAL PATTERN which sepacatea the tracking 
■athnatiCB foe each beat ot the programmed beat interval 
pattern. For example in Two Seat Interval Processing 
tracking calculations are pB[for>«d ¥ith ona aat o£ valuaa 
tot tha odd numbered iutarvala, and anothar aat of valuaa 
for tha avan nuabarsd Intervals, This arrangement allows 
varying beat intarval patterns, which are at the heart of 
rhythmic feel, to be tracXed aoce closely. A conuron 
avaiQple of thla is the longer klck-snaie interval and 
abortec snare-kick Interval which result when tha snare Is 

laid back-. Beat Intarval Proceaaing oan b« Mt to any 
value betvawi 1 and B- Thia paraaetar alao aarvea to set 
tha pattarn length when Tracking mode is jsed as a Tempo 
Pattern Generator aa deacribed at the conclusion ol thia 
Dbaptar. 
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3. TIMING OPFSET FACTOft vblcb u Id othar non-SHFTE Haatar 
BMt xodta alXovfl • progcumd nuMbar of vaster riinr?base 
clockM to be added or subtracted fcon the fitsc iJtac of 
tlaebase genecation when Play node is enteced. This 
proviLi'o coapenaation for tha r«aponi« tips delay of 
aaqueiLc<?£a and druk nacblnaa to eitarnal clocking aoureaa. 
For exuplOf if a dew uchina bas a rasporwa tine of IS 
■llllaacondB and la not covpraaatad vitb the Tlning Offset 
Factor It will track with your kick/anare rhythn but vlll 
sound too laid back (late), and aay therefore tend to bIov 
your own rhythm doi^n. when compensated with the Timing 
OCfaat Factor the dfum Bachina can be placed on, abaad or 
behind your beat aa daairad. The default value of 50 la a 
neutral value vhicb cause* no alteration of normal tim^ae 
gettetatlon. The actual tiae of ona aastar timebase clock 
in nilllseconda ia oalCDlated by dlvidlag 156 by ttae b«at:a 
per minute tempo. 

4. evSTEH DAMPING: This refece to the amount of error cauaed 
by tempo variation which will be ignored Id the tracking 
process. The net effect is to snooth the consistency oC 
the tracking oparation. Systea Danping in set by the Code 
Select value itielf and there are 10 levels of damping 
ranging £roM no damping iCods Select 101 , to oaxlDum 
da»piog (Code Select 19), 
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BOTES ABOUT THS TRACKIDO SYSTEH 

All ot the Tiocking sod* parametecB involve trade o££h and ahould 

ba progtaisBied to balance in a aatlafactory w«y for MOb 
application of tbe tracking systen. Foe exanploi 

1. Wtierttaa a licg* Doaplng factor {Coda Select 19 ■ maifiinor^ 
will gcutly niooth out the tracking system response, m 
also causes deliberate changes from one tempo to anothec 
■ake ths tcanaition more slowly. Initially select maximum 
damping by setting Code Select 19- Enperlmentation will 
reveal the aiaount of daoplng wblcb b«at aults your rhvthniic 
styla. ' ^ 

3. Th«a is an 'instant tempo cfiange' feature for mah:ing 
abrupt tnpc changes even when the system damping is set to 

a hi9h valua. Thl» is discusatd in Tracking Hod* aa a 
Taspo PatUcn Outrator on paga IT. 

3. Hhila tba Hultiple Beat Intarval Pattern feature allovB 
tracking of chythnlc patternsx if the pattern ia 
inconalatent th* tracking will teei less convincing than if 
single Beat Interval Processing had been selected. The 
most common ueag« ia a pattern valua of 2 for a 4/* Maurt 
irban riuhing oi laylog baofc baata 3 And 4. 



4. While avallat Fraaaak and Postnask values allow 
corraapondingly analler pick up and after beat rhythms to 
ba playad without balng nisinterpreted the tracking 

system as quarter note beats, it also requires the actual 
baat to be playad accurataly anougb to fall within tha 
MaUar liit«rval vlndoir. 

5- Howararr if no poise la received during the window interval 
tha tracking aystem will Snaect its own "pbantom pulae" at 
tha ■athematically perfect time for it. This allows the 
drummer to stop providing pulse iiif ocmation at any time and 
resume at another time. This featkira permit* incraased 
flaxibiiity in tb« rlwtbn of th« Input aourca and can also 
ba uaad to maka Tracling Boda function aa a Multiple Tempo 
Pattern Generator when unad Nltb the Aun 1 and Aux 2 
footBwitch inputs, or tlia Arrov kaya «■ axplainad at tba 
and of tbia chapter. 
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junoHATic mvf imo tsack piay hods 

Automatic entry into Play inode is initiated by aetting Code 
select CO a ciacklng mode (10 through 19), pressing the Ready 
Evitcb and then Che Play svitch oi Flay footsvitch, A prograamad 
Count in valM of 0 to 99 beats i» automatically eKecuted by tha 
r'.irk output »t tmpo» atAttln^ with tha first beat of tha Tiaing 
ot the ba«t caf«r*nc«d by the Begin Register {if tha Begin 
switch IE on) • SuhBeguent map tempos vill be used during the 
count in foE a niuiber of beats equal to the f^rogcamnied Multiple 
Beat Interval Pattern valu?. Playback wil 1 co:Liirience at this 
teB|io (or group of teapoBj , and continue indefinLtely until a 
pulsa £i^t is racalvad during tha viodov interval d«£lMi3 by the 
Praaask and Poataaak ¥alu». A pulaa racelvad during tha window 
causes Haster Beat to adjust the rate of tlnabase gener&tioti to 
cesynchconi^e with the beat. The Click Output turns off vhwt the 
Count In value has elapsed and Flay node has been entered. 



mUlUAL STRY INTO WiXX PLAY NODE 

Track Play niode can also be initiated and manually counted in by 
pressing the Ready switch and providing quarter note input to the 
Pulse in jackr trom a MIDI keyboard or by tapping on the Step 
switch, IC no Count In i« prograMmed, Haster beat vill 
uuediately enter Play M>de at the tempo of the first beat of the 
Tiaing Hap (or the aesaure «nd best referenced by the Begin 
register If the Begin evltch is on]. If a non-sero Count In is 
piograiELiDed then each pulse received advances the count by one. 
The tempo oE the quarter note input source determines the 
starting cerrpo upon entry into Play mode. Count in should b« 
equal to or a multiple of the Beat Interval Pattern value. 



EXnnG tftAOt PIAI NODE 

Track Play aode can be exited inniediBtely by pr4::;rLnq the Reset 
sHitcb or ftaset footswltch which vill place Haster Beat In Reset 
aode. 

If the Play switch or the Play footswltch is pressed In the 
course of Track Play r^ode then Haster Beat vill revert to Track 
Play Ready aode on the following beat. This feature is used to 
end the curxant song and ready HACtar Boat foE count off into tha 
Mxt song. 
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OSIH TBS IMCXUa MOOB 



^ttcS^i'SlDr^IvE^,^"' SP«"«<' f">« th. front p»„l sfp 

j.ck it U necesflaiy to adjust the Kastei Be«t £tont wnel JSim 
B-L r!S control. Th. Haak uontrol ihould ba Ht to luka th» 



S^Ei^K^^S Pictup» td th« HBBt«r Beat Pulse ir^ jac. o. a 

«Sh ISSSlif.i*' .S^^ '"^''"'^^ the Clocking input o? 

rSSrooflS^rSlL.-*"? '^''^ machtne to be synced to the 
•PPropriat* Master Beat output (see intprf am nr. 

?S 1* Inltlelly), preaa Enter 

to Aore tfae moe aod autOMtlcolly return to R»et -id" 

3. Turn on the Offaet awltch and set tb* PrMaeh, Poete*iik 
Beet interval Pattern end Tialn, Of£«t Fact'?^ 

Tr* i TJ"^"^ ^"^^^ P-ctor-50. The def^uu v.iuee 

III -r? 90«S starting point with the poMibie ejtception of 

Prograir the Count In aa desired (0 to 99) 

Turn on the Ready Bwitch. The displav will flaah th. 
correat code select value UQ through liK fla»h th. 

?r^!"^?"^=^°^"^ quartet note pulae infor-ation 

™ ^^'P. BVitch, MIDI fceyboerd hi dra. pTckuw 

connected to the Pulse In Jack: To InltiatrautoiSS 
count in press the Plj^ switch or the Play footanitch. 



4 

5, 
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7* Initial tracking tenpoa can iie referenced to the tecupo of 
any MaaQC« and beat of the Tlaiog Hap with the Begin 
Raglatari and HiDi Song Foiitlon Pointac and GarfiaXd/SOOO 
card data la tcanaAlttad if enabled to locate RTDI 
■aqaencars and drum raachinea which recognize this type of 
data to the appcopiiata aaaaora and b«at (see Enable Flag 3 
on page II! . ihia Caatuta la uaafnl. vban rabaaralDg varloaa 
sections o£ a song, 

irblla in Flay aoda tha Smfte LED vill flaah on during tha 
window interval aa defined by tha Prenaak and Poatmaak values. 

Flay mode can be exited on the beat by piesaing the Play avitch 
or Play footawicch, or stopped iomadiately by preaaing the Reset 
Buitcb or the iteaet footawitch. Play Bode will be autoBatically 
exited vban tba and of tha Tlaing nap ia reached unXaaa tha Loop 
mltflb la on. 




TAACUHG WXU IDITIlia OPUUTIOHB 



CflAMGE PHEHASK VALUE: Whila th« Code Select valu* U a«t to ft 
Tracking node (10 thcough 19) ^ tuin the Offset nrlteh on. Ylk* 
display tfill ahov fou£ data fieldor fcoa left to right these 
rielda are Preuakr Poettiealif Beat interval Pattern and Timing 

Offsf^t Pactor. Oae the Nucrccic oi Arrow switches and than tba 
Enisc switch tc set the new PceiaaaJi hd any value fEam 4 to 64. 

Tha PrevasK and FOBtnasK valuaa are set in il2tb nota 
LnoraBante. Bwavbar that eight 513th notes era equal to ona 

64th note. Foe exavple, the Master Beat default of 24 for both 
the FremaBk and PoBtaask values are equal to a dotted 32nd note 
since 24 contains tbta* groupB Of 8* and thraa 64tb notes equal a 

dotted 32nd note. 

CHANGE PCSTHASK VALUE: Hbila tba Coda Balect value ia sat to a 
Tracking Boda [10 through 19), turn the Offset awLfcch on. The 

display vill show four data fields, froa left to right these 
fields are Premaakr Postnaakf Beat Interval Pattern and Timing 
Offset Factor. Press the Enter awitch once to Index past the 
Piemask field to the Postuak field. Use the Numeric or Arrow 
switches and Chen tha Enter switch to sat the Postaask to any 
value froB 4 to £4. 

The Prevaak and Postkaak values ara sat in 512th note 
increaanta. It aay be helpful to ceveaber that eight 512th notes 
ate equbl to one 64th note, Fof exaiaple, the Master Beat default 
of 24 Cor both the PremaBk end Postusk values ara equal to a 
dotted 32nd note since 24 contains three groups of B, and tbraa 
64th notes equal a dotted 3Znd note« 
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CHANGE BEAT INTERVAL FATTERHi Mhilc the Coa« Sslect valu* is 
■at to ■ Tracking modt {10 through 19), turn tha Offsvt switch 
on. Th« dleplay will sbm four data fiieldB^ fion left to right 
these fields ace PiemaEti , PostiDaGJc , Beat Interval Pattern and 
TlDing OffGet Factot. PrafiS the Enter switch twice to index past 
the Prei^ask and Fostniaek fields to the Beat Interval Pattern 
field, use the Nuaeric or Arrov witches and then the Enter 
switch to M9t tfaft BMt Interval Psttacn to any value fr<M 1 to 8. 

CHANGE TIHIKS OFFSET FACTOR: While the Code Select value is set 
to a Tracking mode f 10 thccj.-h 15), turn the OfEset switch on. 
The rightDLoet poctton of the aifif.ljy will show the current Timing 
Offset factor value. Press the Entec switch three tiineB to Index 
past the PreuEk, PoatvasK and Beat Interval Pattern fields to 
rafarance the Timing Offaat Factor Eield. Dsa ths Ruftviric or 
Arrow switches and tbau tha Entar mitcb to Mt tha nav TiBlchg 
Offset Factor value. 

A Tiaing Offset Factor oC 50 is a neutral value and will not 
add or aubtcact clocKa Cron the Cirat beat oC maater timebasa 
generation. Hben the TtMing Offset value deviataa fron 50 it la 
that davlation which represants tha niaibar of Bsstar tlmtiwsa 
clocks that will ba added or subtracted fron nornal timebase 
generation during tha first beat of Play mode. For example, a 
TiBlng Offset Factor of 50 will add eight clocks, advancing the 
beat. A value of 42 will subtract seven clocks, delaying the 
beat. Tha naater tlaabasa for Master Beat is 384 clocks per 
quarter note. At a taapo of 120 beats per ninuta the duration of 
each clock Is approxlMtaly 1.3 ailliseconda, so the Tiaing 
Offist Factor of would advance the playback of sequencers and 
druB nachines by B tlvts 1.3 sill iseconds , or about 10.4 
piilliseconds . The time of a single naster ticiebase cloclc is 
dtterDined by the following Eornulai 156 dividad by the beats pei 
■Inuta taapo ■ BlUlaacondi • 

CHAItGE DAHPUMji Yracklog nodo syaten daaping is B«t by the Code 
Salact valua Itself ( iD-ninfrnuin dampingi IQ-maiinuii]) . Turn on the 
Coda Salact switch and use the Arrov Jceys and Entec switch to sat 
tha Da*ptiig value. 
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ntACXIM HOW AS A TIMPO PAtTBRM dMBUfKlR 



HhM Pl»y pod* ia fim tntacAd the initial tempo r«f«renceB for 
•ach interval of th» progrMML B«at interval Pattern value at* 
loaded with teapos as programmed In the ccsier.z Timing Hap, 
•tftrtlng fcon nuauce 1/beat 1 oc the awfiuce and beat value 
atored in the Begin Register (ic the Begin switch ia dq) . Pot 
eitBple, if a 4 Beat Interval Pattern value ia prograniDed, the 
Begin switch is off and beata 1 through 4 of tht timing arc 
pcograaaad to 119, 120, 119 and 121 beats pec minute then the 
initial tracking tempo reference cegiatera would be loaded with 
thaae tempos which will cycle unaltacad In Play aode aa long aa 
no pulse input is received. 

When either the right Arrotr or the Auje 2 footswltch is pressed, 
the neit roue te^s of tfaa tiwin^ map are -jammed" into the 
tracking aoda t»po refereoca rcgistors on the next beat. Th« 
latt Arrow or Aux l footewitch can be pressed to jam the previous 
tour tempos of the timing Map to the tracking tempo reference 
registers. This Tracking Bode usage can be applied with any of 
the available Brgt interval Ptttarn valuaa (1 tbrouoh 81 and 
worka bast with tb« PoataaalL paraaatar a«t ita to ainium valua 
of 4 though this ia not eeaontial. 

This f astute can also be used to make instant tempo changes 
avan when a high system damping paramecec Ls in effect (Code 
Select 19 ' niaifimum damping). If only one set of Caapos is 
prograni^t.: . r, the Timing Hap tfaa fOOtawttChOS Can ha USad to 
restore the original taapo ioatantlr. 

The Arrow keys, Aus 1 and Kmx 2 foot switches alternately can 
b« uaad to adjust the Timing Offset Factor wblla in Plav node if 
tha Offset avltch ia tofnad on. 
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PROGRJUtHDIG TBB TIHIVIG KAF 

B«Gb of tb« t«D Ma*t«r B««t sotigi conaiiti of an Evant tUp and ■ 
Tlalng JlAp> Suh Clwing Hap oonaiata of tha follO¥ing paranatarst 

SONG MTHBERi Tbaca aca 10 Song atoraga acaaa aach of whicb 
conalatt of « TIbL&q Hap and a SMFTB Controllad Bvant Map, 

END ABGISTEP: The total numbfti: Of BeaBoraa in tha nap aca B«t 

by prograDiining this Eegifltei, 

TEMPOS: The te^a of ucb baAt of tba nap, prograuabla 
globally or on a l>aat baat ba*l«. 

TBMPO CU.IBMTIM1 Tha calibcation of tha t*9poS pcogra»d 
into tbs aap {aa datailad on paga 9} . 

KAP ORIGIN opfsett Tba Stmt tiM ood* vAlo* vbich cofaraoooft 

meafiuie l/b»t 1 of the Hap, 

FILM FEBTtf FRAMES t SITS HAF QRIGIHt The Film Feet, Fravaa And 
Bita valua which reCerenceB neasure 1/beat 1 of the Map. 

TIKE Pcogf annable on a meaauEe by measuce baais. 

VARIikBLE CLOCK: P£og£aBmable on a Beasiue by iaaaau£a baala ovac 
a canga of vfaole notea to 64th notes. 

KUSDUS BEATSi Kaaaurea and b«atfl can be inseited or 
daletad. 

BAR LIMBi Bar linaa can b« inaartod oc dalatod. 

BBGIH REGlSTBRi A waaaoce and beat valua ara atorad in this 
register for uae as an alternata to paawra l/b«at 1 vban Map 

playhack la started or looped, 

COUNT iHi The nuMbar of beats during vhich tha Click output 
will b« active bafora actual sap playback baglna, Prograoaaola 
froa D to 99 baata. 

TIMING orPBBT FACTOR; Used to ofEaet the playback of overdubs 
to conpenaata for various casponae time delaye of aaquanctri and 
drm Bachinaa to axtarnal clocka.} 

Hhat follow* ia a daacription of tha varioaa Chaogaf Inaartf 
Dalata and Editing proeadurea for tba aforaaantlonad Tiaing Hap 
valoaa concXodod vlat a deacriptioa of the Copy node. 
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m«ct tht new song number ir^hi Sth/S^ to 
(■•• Enable PUg 2 oT 'iiu\^l'^^^t'^^ 

the tot« Bwltch Ifi pressed thrn-v M^nVj^"*,^'* "W-UrM, wf^n 
the dlBplay averts to Pcsit BoS; £hf^^ *• «ored and 

MP is increased with thir fnT^fT^n I^^^ ^•"^^ * ^^"^"9 
ire initialized td the t^J^? ^^^'^ "^^^ *>«ti 

"P- The tiM .l9n.7!r. V??.. of ^'r^i^"* beat of tb. 

ne«hing briefly, will „sS!wf "iSSunf^J Inaication [.ij ^eds 
carry out the e^tpaneion, '""-^^ " inawfldont Mmory renainH to 

^^'^'^^^^^ -itche. When 

jwltch ia pte»ed the selected tlLn^ iJtfifL^^'.^^"- ="tar 
Increaents to the next beat H^In^». the display 

the -ap is ente.ed «:.\'rB;at"?:C.^S: ETSUt'-S:/'" 
dlBpla^^ te^^ irp™r™S3*f.n°"^''^^" ^'"^^■^ i= PreBsed, the 



- 39 - 



CHMTGE TEMPO CUIBRATIOHr Turn tht Calibc mrltch on. Th* 

diaplfly will show the- current Tempo Calibration i/alue, Dae the 
Aicov keys to select between the available tempo calibration 
BOdttS Teppo Calibration and Display Facmat on page 9 for 

d«t«il»l . Uh«n the Enter switch la pieBBed the fielecttd Tespo 
C«libr*tion value ia stored and Haatei Bftat will cevect to R>Mt 
n ode . Note that the calibration is Independent of th« type of 
SRPTE tiB« cod« to bt r«ad. For euvplei teapos can be displayed 
and picgrajnined in 24 f ranea per aecond calibiat ion and 
Byaehronized to 30 fraiie 5HPTE code (Calibrate>24 f Code 

CHAmB KU ORIGIN OFFSETi Hap Origin OffMt r«fw«nc<» vtaanr* 

1/beat 1 of the Tialng Hap to 5HPTE tine code and can only b« set 
vhlle the Code Sel«ct Register has been set to a SMPTE code (24, 

2^.r ?9 301, With the display indexing measure l/beac 1 C!:rn 
tCif Otfset switch on. The display will show the SMPTE houis, 
minutes, seconds, frames and bits of the current Map Origin 
Offset value and tht tiv« fl«t LEDS bslov th« display will be 
lit. 

DBinq the Nuneric keys and tbs Ent«r avitch each field can be 

alteted starting with the Hours fiald and proceeding to the Bit 
field. Once the Bit field has b««n entered Master Beat vill 
ajtocnatically revert to Reset mode. Each of ths ten Haater Beat 
tibing aaps bas ita ovn Hap Origin Offaat Register* 

The SHPTB time code vhich corresponds to any aeaaure and beat 
of the Tiaing Hap can bo vieved by turning on the Offset switch 
■bils ihdaxcd to tb« d«air«d Masur* and baat. 

CBANGE FILM FEET, FRAHE£ AND BITS MAP ORIGIN: Independent of 
the Hap Origin offset value the Tiaing Hap can also be referenced 
to PilB Pastr Praves and Bits. Tocn on the Offset switcb whils 
indvxing naasort 1/beat 1 to access the Hap Origin Offset 
Ragiater. If the Tape svitch ts then turimd on tbc display will 
change to show the current PUb Feet* Frames and Bits to which 
nsasure 1/beat 1 is referenced. Use the HuBsric or Arrow keys 
and the Enter switch to Get the Feet, Franea and Bits origin of 
tb« Tiaing Hap (20 bits per sprocket hole). 

The Fa«t, FESDien and Bits which correapond to any ineasure and 
beat of the Timing Hap can be viewad by turning on the Offset 
switch and then the Tape switch while Indaied to the desired 
measure and beat. The display will shotr ths Featr Franes and 
Bits corresponding tO tha indajted neaaura and beat (20 bits per 
sprocket bole) . 



- 40 - 



CBUIGI! NBASDUi Turn tb* Maivur* S«t witch on ana ua« tb« 

Huin«ric or Arrow keys and chf Entec switch Co select th« new 
■UBure nuiabeE. The aeaBiiEe can also be changed by indexing 
throvgb b«atB vitb Uis Arrow K*ys. 

CHANGE BEATi L':;c -h« Aifow keys to Index to th« d»ir«d beat. 
If Che Beat S«t LED is on then tb« Huaeric and Enter svltchefl can 
IM lUttd CO Mlect the new beat v«loe m well. 

CBJWGE BEGIN REGISTER: Turn the Begin «wltch on. The display 
will ahow the cufcent Begin Measute and Beat values, use the 
Numeric or Che Arrow kaya to aelecC the new Begin Measure value 
and preflfl the Entee micch to store Che new value. Next use Che 
Huveric or Arrow keys to eelecc Che new Begin Beat value. Prea« 
the Enter nrltch to store the new value. Each of tha ten Master 
Beat tiMinq Mpa ha* ita own Begin Eagl«t«t. 

CHANGE TIHING OFFSET FACTDSt BBGlS^ERt Turn the Offset switch on 

while the Code Select Regiater is set Co a non-SKFTB value, 
(tining Offaet operates eoaevhac differently than daaoribed here 

when using 5HPTE Codes). The righc «oat portion of the display 
will show the current Timing OftseC PacCor. Use Che kieypad, Aee<M 
end Enter switches to sec Che new value. Vhen in any of Che 
Tracking modes (Code Select 10 through 19) i it will be necessary 
to press the Enter swicch three times Co skip past the Premaskr 
Poet&ask and Beat Interval FatCern fields to Che Tiving Offset 
raccor field {see page 30). Dse the Arrow or Muneric keys to 
adjust Che value. Press tba Enter key to atore the value and 
return to Beset aode. 

In Che SHPTE nodes Che effecc of the Tining OffseC Factor Is 
accomplished by changing Che Map Origin OffseC value (the SHPTE 
value corresponding to neasure I/beet 1). During SHPTE driven 
Tining Hap playback the Hap Origin Offset value oan be altered 
through use of Che Arrow keys. The righC Arrow subtracts fron 
the start tine advancing playback, and Che left Arrow adds Co Che 
tiver delaying playbaok. S«« Map Origin Offset above for Bora 
details, 

CHANGE COUNT IN R£GI8TBRi Turn the Count In svitcb on. The dia 
play will show the current Count In value, tlee the keypad or 

Arrow keys to select the new Count in value. When the Enter 
switch IB pressed the new Count In value is stored and the 
display rovuts to Reset sods. 



IX8ERT OPSRJfflORS 



INSERT MEASURE: Index to th« n«aanr« befote which it Is deaiced 
to insert as explained above in Change HeasuEe. Turn the Insert 
and Heafiure svltch«B on and prcHs the Enter svitch, A copy of 
tb* indtxtd BMBurtt will b* ln««rtad and aj.1 atibsvquvnt 
will b« nualMced on* higher. The Hap Bnd value will b« 
incremented zy 1 measure. The "all LEDe flashlnc" error 
indication wi.. result i£ there la insufficient menoiy lemairv^ng 
to parfon th« ina«ct iMMra oparation. 

INSERT BEAT: Index to th« iMflt b«fOEe which it iB desired to 
inaart aa aKplainad abova In Changa Baat. Turn tha Inaart and 
Beat Bvitehaa on and praM Bntar. Thia adda a baat at tba taapo 

of the indexed b«at to the Timing Hap and incceBents the 
nunerator of the time flignature for the current aeaaure. The 
'all LEDb flashing* error display vill result if the cuicent tine 
signature already hsi the naiiaun value of 16 for its nuaerator, 
or if there la inaufflcLrat aaBOr; caaaining to add a beat to tha 
Tiaing Hap. 

INSERT EA? LINE: To break an existing aeasure into twc i^inailer 
■easu[C£| indent to the medsure and heat where it is dt&^i^d to 
insert the new bar line. Turn the insert and Bar switches on ^nd 
press the Enter switch. The "all LEDs flashing" error indication 
will result IE you try to insert a bar line on the first beat of 
any naaaura ainca there ia already a bar lioa thara or If 
Inaofficiant Banory raaaina to parfon tha tnaeife Bar Line 
opatatioo. 



- 42 ' 



DELETE OPERANT (»IS 



DELETE H£A£UR£: Ind«x SB d«flcribed aCiove in Chaog* Hwsura to 
th* MaBure which is to be deleted. Turn th« Del«t« and HHSura 
Bvltcbes on and pceas the Enter snitch to delete the meaaure. 
The Hap End niMaace value vlli be dacreaenteiS , 

DELETE BEATi lnd«X as aesctibed above in Change Beat to the 
b«at which iB to bft deleted. Turn the Delete and Beat flwitchea 
on and presB the Enter switch to delete the beat. The nuaarator 
o£ the current neaaure'^ tine algnature will be dacraaantad, 
Attaapting to deleta a beat in a neasure which only contains one 
beat Hill raamt in the "all LEDa flaahlng" arror diaplay. Use 
the Delete Haaonia oparaticn inataad If It la daairad to dalata 
thia beat, 

DELETE SAA LIHE^ Indax to tba ficat beat o£ tha aaaaura in 
tfhlch tha bar Una la to ba dalatad. Turn the Dalate and Bar 
avitchaa on and prena the Enter avltch. The 'all LEDs flashing- 
ar£or dlBplay vili result it the currently indexed beat ia not 
baat I, ainea bar linaa only axiat on boat 1 of any Mamra. 



TIME SIGN EDITING 



Mhen ttit Tijn« Sign Switch xa turriAd on tb* «£a4 of the diapLay 
norully for tenpo data will instMd Bhow th« tin* ai^nature of 
the currently indexed meaeure and the Heaauie Set svltch vill 
livbt. Tbftr* are no display lab«la vhicb Identify the numeiatoi 
and denoDtinator fields □£ the displayed time sign. It is 
naCessdEy to know that tbifi is what is displayed vben the TlH 
Sign switeb 1> en. 

The NuAeric or Azrow liaya can b* uavd to auinga tbt currantly 
indexed BaaBure value. Mben the Entet ewitcta is pcesaed the 
Neaaure Sat LSD goes out and the Beat Set LED lights (Hunerator 
Set], The Namerlt: and Acrow keys can now be uaed to change the 
numerator value ot the displayed tine signetuce to any value fron 
1 to 16. If the numeratoc valine is increased, new beats will be 
added to the neasuce befoce the original firat beat at the teapo 
of the original firat beat. i£ the numerator value la dectaaaad 
beats will be deleted froa the beginning of the ftaaaore. 

When the Enter switch la pressed the new numerator value is 
stored, Che Beat Set LED coes out and the Code Set L£D will light 
{Denoioinator Set). The denomit^atior value of the current tine 
algnature can now be changed to 4, 8 oi 16 uaing the Arrow kaya. 
When the Enter awitch is preaaed the new denoainator value la 
stoEBd and the cyola begins over with the Raasure eat ftvitch 
lit. 

PrcG^ing the Tine Sign switch while in Time Sign node return* 
operation to Reset r=ode, cestorlng the tenpa display witfaont 

changing the indexed beat. 

turning all Set switchen off while in Tiae Sign mode enables 
the Arrow key* to diapl^ the next or last measure value which 
invDlvaa a sign change. 

Tine signatures can also be edited indirectly by the Insert 
Beat and Delete Beat operations described above in Insert 
Oparatlona and Delate Oparatioas. 
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VARUBLff CLOa EDZTIHG 

Hhile in Time Sign mode (Tim* Sign bwiti:h on), the variable Cloc»: 
Editing node ie accefiBed by turning the click BwiccJi on. Tha 
time signature infomatlon in the nghtftoat pait of the display 
viii be replaced with the walua of the Variable Clock for the 
currently indtJied aeaaure and th« Haaame Stt avitch will be on. 
Aa ia the caaa in Tine sign aodar tbt MuBaeic or Arrow fcevB are 
oBcd to change tb« currently indexed BeaaDre value, 

Hhen the Enter switch is preflsed the f?casure Set switch will 
torn off and the Beat Set switch will light (Variable Clock Set), 
Tba Arrow keys (but not the Huaaric kaya) can now be used to 
•alact tba Vatiahla Clock valua for the currently indened 
aeaaure. Tba left pair of dlglta indicate the baalc rhythmic 
value ft<M 01 (whole note) to 64 (e4th note). The eight pair of 
digits indicate non-tiipiec [OOJ , or triplet (03) valuea. 
Exanplei 16 03 • Itth note triplet. When the Enter ntitch is 
preased the new variable Clock value is stored and the cycle 
begins a9ein with the Heasure Set switch lit. 

the variable Clock can be progcamBied to change at any aeaEure. 
It can also be progranifced to turn off by storing 00 00 as ere 
Variable Clock change data. The Variable Clock ie active in all 
Code salaot aodas vith the aicaptioo of the Tracking modes. 

When a variable Clock change ia entered, the new value will be 
piograraed on the currently indexed pteaaur? and all followlnfl 
Maurea up to the point that another change is encountered. 

Turning off the Click switch while in Variable Clock Editing 
node CL-_^rne operation to Tina Sign Editing aode, Tucalno the 
Tine Sign awltch Off returns oparaticn to Seaet vode. 

Turning all Set Bwitchea off while in Variable Clock Editing 
aode enablaa the Arrow keya to display the next or lent eeaeure 
value which inwolvaa a Voriahle Cl<>ck change. 

The Variable Clock is typically used to control Step aequenoac 
and arpeggiator clock inputs, or triggering synthesiser VCF or 
VCA functions rhythaically. 
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con KODt 



T|i« Copy node provides a completely flexible [iieanB foe copying 
any Region of TiuLir.g Kap daca to any Acea oC the Hap- Map 
expansion is carried out vhen neceeaacy for execution of the 
prograniDed copy operation and all posEfblc causes o£ ovarlap 
b«tw«n the Hegiori being copltd and the Araa btlng copied loto 
are allowed Hitb InaaEtioa of an additional meaaura and tina aign 
provided wban the last tin* fign of tha Hova Bagim partially 
ovaclapa into tho sign of the aoaanra following the Hova Acea, 

Copy mode is accessed by turning the Copy switch on. The 
diaplay showfi four data fields which fron left to fight afe 
Region Begin Measure; Region End Heaaurap DaiCination Haaauce and 
nuBbec of Tiaea the dcEinad Region ia to b« copied stactiag at 
tbe DeatinatiOB Ka«aure. Tliare ara no labala printed abova or 
below the diaplay to describe these fields. The Begin, End^ Bar 
and Count In Switch L£l>s are used to Indicate the flald identity 
as detsiiad below. 

Initially ths set avitch undac tbs Ration Begin Heaaura field 
and ths Begin switch (cenindlng you that ttiia field defines the 
"beginning" of the ragion) will be lit. The desired Region Begin 
Measure value can be changed with tht Vuaerio or Arrow keys and 
atorad by pressing the Enter Switch, 
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Hh*n tl» Enter switch iB pcasaad th* aat switch undar tb« 
RHion Sod llHwir* fiftld «nd tha End switch Uaminding you ch«t 
this ftald da£in«B the ■•nd" of th« region, will light. The 
Region End HeaEure value is changed with the Nunieiic or Atcow 
keys and storad by pieaBlng the Enter HHitch- This ia the last 
vMSura that vUl ba inelbdad In tba cagion to b« copied. 

When tb« Enter switch is pressed tha Set avitcb und^r the 
Dastlnation HaaauEt fiald and the Bar avltch (reminding you that 
tbla field defines the "bar* to copy to) will light. The 
Destination Keasure data is changed with the Hmarlc or Arrov 
Keys and stored by pcessing the Enter switch, 

Wh«n the Enter switch is pressed the Set switch imdar the 
number of Times to copy field and the Count Tn switch (rewindina 
you tbst thia field ia the "count" of the numhcr of timea to copy 
tha defined region), win light. The numtiei of Times to copy the 
region defined by the Region Begin Pleasure and the Region End 
Measure fields is changed with the Nuneric or Arrow Keya and when 
Che Enter switch is pressed only tba Copy switch will rsuin lit 
indicating Copy Ready node. 

If ail entered values appear correct in the display the Enter 
switch is presaad once more to execute the prograinned copy 
operation after which Master Beat will revert to Reset node. The 
Set LEDs can also be manually eelected at any time. The last 
programned copy operation remains in memory sc the values can b« 
re-used in a subsequent Copy operation if desired. Copy kods can 
be exited at any tlna by tQcning tha Copy switch off. 
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Concurrent with th« playback of tl ' . to»d tempoe is the 
operation of tbe SMPTB Conttollod Event Systaa, Up to BOO events 
cu pcogEun*d. Each av^t cooalvta o£i 



* The pcogiraBMd status of tba *lx Bvaat Gatea 

" Tib* atfttua of th« Cllok and Play Toggla fonctiona 

* HIDI data vhich ia to b« traoaaittad 

* A tin* coda valu* at which tha Evant la to occur. 

Erant ^lOde is entored by turning the Event switch on. The 
diaplay will show 000 (no events piogiaicnied) oc the currently 
indexed Event number and t^iat evant'fl ptograDmed Note, Valocltyj 
and Channel rilDI data. The thcee Set LEDs under theae MIDI data 
£iolda vlll b« lit. The Bvant aodt display labals art printad 
abort tha display. Additionally tha status of tha six Evant 

Gates will be displayed by the Insert. Delete, Copy, End, Bar & 
SMPTE L£Db, The Pl^y and Click toggle functioiic will be displayed 
ths LBDs of tho lika naaad awLtcbas, 

If no Erants have bean pco^EBiiiiad the display will only ahow 
000 in the Event field* To insert events hold tha Insert stritch 
down vhile pressing the Enter switch as aany tines as there ate 

events to be entered. Similarly, events are deleted by holding 
down the Delete switch vhile pressing the Enter switch. 

The Event syataa only oparatea froa Intetnal Flay aode or vhile 
Master Beat la playing back the Tlning Map in sync vlth an 
external source of 8HPTE tlaa code. The Hap Origin Offset value 
rrruflt be progranmed to a tiae earlier than the first Event, and 

later than the start of the Incoming tune code- The details of 
prograaaing tbe Hap Origin Offaat Regi&tcr are descrj^bed on page 
39. 



Tbe Event Map la always follovlng T la log Hap playback. If tbe 
Tlalng Rap ends, tha Evant systan stopa. If tbe Tlaing Map 



{Loop switch on), the Event syetea will start over ah though tine 
bad b««n rtMt to the Hap Origin OffMt, «v«n though th« actual 
SHPTB tiaa baing raad advance! noinali^. Th« Timing nap jpvat 
play long enough to execute the entire sequence of Events. Event 
Hap playback is dependent upon Timing Hap playback. Press the 
End switch and ase the Numeric and Acrow keys and then the Enter 
switch tc set the length of the Timing Hap In aeafiurea. Aa an 
estlnation guide: ISO Beasures of A/4 time at 120 beats per 
ainut* ia 5 ainutaa. 

The MIDI portion of and Event is piogrdsinied k.ith the NLimeric 
keys and the Enter switch. Note field data is entered first, 
then Velocity field data and finally the Channel field data, 

."•J the Enter switch an additional tiae will index to th« 
next Event nuaiwr. The Arrow k«ya can be used at any tiae to 
index forward or backmrd through the Events, iuiy Event can be 
indend directly by turning on the Event Set switch (Song Set) 
and ualng the Numeric and Atrow keys and the Enter switch to key 
in the desired Event number- The status of the sin Event Gates 
are prograiued with the inaert. Delete, Copy, £nd. Bar 4 Step 
Bwitchee. The Flay and Click toggle functions are progranmed 
with the corresponding switcbes. Any tiae the Enter switch is 
pressed the atatus o£ the Event Gates and the Play and Click 
toggle funotiona act stored. 

Each Event is associated with a 5HFTE offset v^lue. This Event 
Offset value is accessed by pressing the OfCaet switch while 
indexed to the deaired Event nuaber. Tbe Event Offset value can 
be edited with the Huaeric keys snd Enter switch. If all five 
offset fields have been entered (no Set LBDa lit) pressing the 
Enter switch an additionsl tiae indekss to the Event OfCaet foe 
the next event. 

Adjacent Events should be prograaaed with a lOiniaun spacing of 
5 bits (approximately 2 ailliaacoMlal to avoid HIDI tranaait 
tMiffer overflow which would result in the "all LEDs- flashing" 
error display during nap playback. The error display will also 
result if Event Offsets ate ptcjgraaaed out of order. To exit 
Event Offset mode turn the Offset switch off. The display will 
caturn to the HIDl/Bvent Gate display prevlooaly described. 
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mm BDtTlVO OPEUSIOKS 



Th* following opuatloiu oro all porfonod vlth tb* tv«Qt ntltch 

an, 

CHAIJGE EVEHTi U*« the Arrow keys to index to tha d*sir«d Event 
nuBbec. Altarnattly , turn tbo flvtnt Set BWltch on (Song S«t) 
a«lcct tbe d«9ir«d ev«nt nuaber with tb* Nuporlc kays and preaa 
tho Entar switch to «f£oet tbo chang*- 

IllBfiPT EVCHTi Tnd«x to the Event number ittet which It ie 
deeiied to insert. Hext hold down the InseEt Switch and pcoBS 
Enter many times as thete ace Events to be Inserted, 

DELETE EVEHTi Index to the fiv«nt nunbec to be deleted. Hezt 
hold down the Del«ta Switch and press Bnter as aany tiJisa aa 
th^ra aia Iwant* to ba dalatad. 

CBAHGE ^ENT OFFSET; Index the desired Event as deacElbad abov* 
In Change Event, Turn on the Offset switch. The hours, ininutes, 
sacondE, frames and blti of tba currently prograinmed Event- Oi.i9et 
vlll ba displayed and tba five Set LEDs wUl hs lit. Usa ttaa 
Nuvarlc kays and Enter switch to alter the Evoit Offset value as 
daalrad. if All five fields have been Entarad (no Sat LEOa Itt) 
pCAaalog the Enter switch will advance the next Event and display 
Ita Event Offset (unless currently on the last Event). The 
currant flvant nunbar is not displayed while setting tbe Event 
0£Eaat. 

CHANGE EVEHT GATE DATA; Tndex to the desired Event nuaber. Tlia 
Event Gates ! through * ate represented by the Delete, lasert, 
Copy , tnU, Bar and Stop switcntm respectively . Siinply set the 
Switches to the desired on/off status for all the yates. The new 
status of the Event Gates is stored when the Enter switch Is 
pcaaaad. 

Wian tbe Event is axecoted, the atafcus of the Event gates will 
aMDPit the prograiriBed status- The Play ar Click toggle functions 
when active change the atatus of those functions on the folXowing 
beat. The 6 Event gatea ace aat dlractly by tbe prograiAad 
data. 

The following table Hats the RS232 connector plna which output 
the 5-Tolt and contact closure signals of the six Event Gates: 
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BVBR QtHtB 5-VOLT ODTVOT OORACT CXOGUAB OUTfQT 

Pin # Pin t 

a 11 la 

3 13 14 

4 15 1« 

5 17 18 

* 19 ai 

Ground is Pin nuDb*r 7 

CHAJJGE PLAY AMD CLICK TOGGLE DATA: IndM tO th« deBirad Event 
number- Set the Play ok Click awitcbeA as required for this 
Event- Press the enter witch to atore the data. Nfaen tbl* event 
is esaeuted the Play or CllcK function on the follovlng beat will 

go off If It ll on, or on if It is oti. 

CHANGE EVENT MIDI DATA: Index to the desired Event numbei. The 
di^|...iv will Gnov the Event Humbec, bidi Note^ Velocity and 
Channel data ol this Event. The Set awltch iXDe under the latter 
three fields will be on. 

Dae the Huaeric keypad to set the desiied MIDI Note field 
det«. The new Hote date is stored vben the Snter switch Is 
pressed. 

Next use tha Numeric ksyped to a«t the desired MIDI Velocity 
Eield data. The new Velocl^ data is stored vhan the Enter 
switch is pressed. 

Finally, use the keypad to set the desired MI01 Channel field 
oata. The nev Channel data is etoced when the Enter switch is 
pressed. 

To program Event HIDI Hote transmiesioni 

1, fttter the MIDI Note number {I to 12TJ in the Event Note 
field, 

2, Enter the Note Velocity value in the velocity field (0 to 
127 vith A 0 value used for Bote Off) and, 

3, Enter the HJDI Channel to whieta the Hots is to be addressed 

in the Channel field. 

Setting an Event's Note field data to a value ranging fm 
138 to 24B allows encoding any nesaage Of the MIDI l.D 
^eoification as the HIPI portion of the current Event. The JtlDI 
EVaiT KBX on the follovlng page details the various codes. 
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OPERATION 



NOTE FIELD 



VBLOaXX FIBLP CHANNEL FIELD 



NOTE OH 

CLOCK 

STABT 

COHTXHOB 

STOP 



l~127{60«Mld C) O^IST lO-Off) 0'16 
12fl 

139 
130 
131 



K8 COtmtOLLBR 200*231 

L3 conntoLLiR isa^itis 

SN1TCBES 164-19S 

POLY KEY PRESSURE KEY 196 

POLY KEY PRESSURE VGL. 197 

LS PITCH WHEEL I 3^ 

HS PITCB HUEEL 199 



0-127 0-16 

0"127 O"!* 

0-Off, 1-On 0^16 

0-127 0*16 
0-127 

0-127 0"16 
0-127 



LOCAL CONTROL 
ALL NOTES 09f 

OMNI MODE OPT 
OMNI MODE ON 
MONO MODE OV 
HOMO MODE OFF 



232 
233 
234 
235 
23< 
237 



0-C£fr 1-On 



onfi 



0-16 
0-16 

0-16 
0^16 
0-16 
0-16 



PBOGRAH CHANGE 
CHAHHBL PRBSSaRE 

LS SONG POSTTTOK PNTR 

MS SONG POSITION PNTS 

TUNE BEQUEST 

£OMG SELECT 

SY5TEH RESET 

SYSTEM EICLUSIVE 

DATA BYTE ONLY 

EHD OF E>:CLIJSIVE 

AHTI CLOCK 

HDIiiL 



338 
23 » 
240 
241 
242 
243 
244 
345 
24« 
247 
246 

0, 349-395 



0-127 
0-127 

0-127 

0-127 

0-127 



0-127 



0-16 
0-16 



LS * iMBt vlgnlflcut 



N8 - »Mt •Ignlflcuit 
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1. Th* vilua ttat«t«d in tb« Hot* rield sttlttct* tb« type of 
data which 1« to b« sent as Hated is tha OHtatloo 
coluwt. 

2. The number entered in the Velocity fteld ia the value of 
the data vhich is to be seat under the oparation atatua 
indicatad by tba Mota Field Data, Soaa of the operationa do 
not raquica « apacif Icatloa of Velocity Field Data. 

3. The value entered in the Channel Field is alwaya the NIDI 
channol number to vhich the hIDI transmiH^ion ia to be 
addressed, Sooe of the oiierationa do not raquira the 
Channel Field d^ta to be apecifiad, When 0 ia anterad in 
tbt CHannal Field data will ba traoaaitted on MIDI Oiatual 



4. In MIDI Sync mode MIDI to Pulae Conversion a channel value 
of 0 will make that MIDI to pulEt converaioo teapond in 
Omni nod* (a puXaa will be ganacated by racepCion of 
prograuted note value fegardlaaa of NIDI channel - ace page 
20 for Bora inf onation) , 

5. The ftnti Clock [tessage (operation 248) ia not sent over 
HIDI, buc Lised internallv by Koster Beat to ftold back a 
HIDI cio^- . rhie is aonevhat like the lining Offset 
Factor, eKi;cpc that it only affects devicaa synced to the 
Master Beat HiDI output. It baa the affect of delaying 
playback of nidi device* by one clock in tinebaae 24. The 
Oppoait* effect can ba achieved by ualng an Event to send 
an eitra MIDI clock (operation 1281, Changes made In this 
■anncr are in addition to any piogramined TiBting Offset 
Factor. Also, Lnis midi tiaing offaet can Change during 
playback under tha £vent aystaa'a control to optinize each 
pact of a son^. The tlve of a JUDI clock in millifleconda 
aqoala 2500 divided by tha beats per ainute tanpo. 

For BOra details of the MIDI systern consult the HIDI 1,0 
Specif icatiim/ available froai the international MIDI Jkuoclation 
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rorCB ABOUT TBE EVt»T STSTEH 

1. All Event Offsets can be displaced with a change of 
the flap Ocigi-"L Oflset value by tuirxing on and holding down 
the OffBet switch while indexing n«a0ure 1/beat 1 and then 
PEeesing ths Evsnt »itch. Tbt Offset and Event LEDs vitl 
both be lit. Any alteeati^n aadfl to tb< Hap Origin Offset 
vlll caua« a coccomndiiig aitMation of all Ivant Offnts 
f« tha onirADt Tlalng lUp. 

2. While in Event mode the MIDI data of the currently indexed 
Evant can ba tianuittad by pr««aing thv St*p avltch. Tbia 
fwtura iB uuful for tasting tha raaponaa of tba MIDI 
iD0truM«nt to wbicb the MIDI tcansvlasion in dlrocted. 
Rcnenbeir that the Step switch also rapraaants tha atatua oC 
Event Gate 6 sc be sure it 1« In tht dealcad itata bafora 
pEessing the Entec switch while in Event noda. 

3. When th* Evant Offatt ia a latvr value than the follovlag 
Event Offset or aarliar than tha pracading Bvant Offaat tha 
'all LBDH flaabing" error display will result to adviss you 
to coErect this ercoE condition. Th« error display reflex 

can be defeated if desired (while Tnaking coe cect i cr.E] which 
would otherwise result in repeated cetriggeEing ot Che 
error display) by holdlzig down the Hours Set switch. 

4. Svant Offaata can alao ba entarad in raal tlaa whlla 

reading an external SHPtE source (such as frop a vidao or 
audio tape) by tapping the Step switch while in Real Time 
i:vent Offset mode. This oode is accessed by tuEning on the 
Ready switch whilt In Event mode. When this is done the 
display will flash a SJIPTE value ot 0 instead of the usual 
cue point flashing, Hhile the display Esads tha incontng 
extarnal BHnz aouroa tha display will vountarily hold tha 
SHPTE offset valua which is stored for tb* current Event 
vtaen the Step switch is pressed. If the Step switch is 
pEessed again while the last offset is still being 
displayed the display will not reflect this latest offset 
but it will have been pEogEauued into the Event Map. Event 
offset recording bagina at whatever Event number waa last 
indexed in Bvant voda. irhaa tha otfaat baa baan racordad 
for tba last tvant Haatar Beat cavarta to Aeaat moda, 

Offaet edit operations can only be parformad when tba Cod* 
Select value is set to a SHFTE mode {2Ar 25r 29 or 30) . 

6. When synchronizing the Timing Hap to avternal shpte, the 
status of Event Gate € ia rapraaantad by tha Verify LCD 

since tY-i ?^PTE [.e:> ir oecuplad Bonitoring tba quality of 

the incoming 5K?T£; code. 



- 54 - 



KkSTBR BEAT UTILITT FDIKTIONB 



/^..^LLERANDO MODE 

Tenpo accel«rancLo0 and decelerandos can be progroMaed in £our 



■ Regulae Btst Priority 

* step B«at Priority 

* Regular Time Priority 

* Step Time Priority 

Pirst a general deBcclption of tbe four nodes of calculation 
vlll be uade. Tbe details of entering Bflaautes, beats, teapoif 

5I<?TE time code and curv« values are describei^ in Accelerando 
Mode Editing DperationB at thft end ot thiB seccion. 



BEAT FRIOftITT ACCBLBUUnX3 KODB 

In Regular Beat Priority mode a programmed Beginning Mc-ssure* 
Beat and Tempo are bridged to an Ending Heaeuce^ Beat anu TtnpO, 
A choice of ten curve val'-:c3 allow the tempos in the occeleEando 
Interval to be altered in equal increments beat by beat 
4cn£Te«5} t vlth larger IncroventB towards the beginning 
(curve-6~9), or larger increments tovarda the end (curve*0~4)- 
The greater the deviation from a curve value of 5 tbe more 
pronounced will the distribution of tempo inccementa be. The 
details of setting the values is explained three pages forward, 

Step Beat Pciority >ode differs from Regular in that tempo 
alterations over the accelerando interval change only at ths 
onset of eacb neiv Masure. (8«* page 44 for details on tim* sign 
pr ogramaing . ) 

Beat Priority Ready mode Is selected by pressing the Ready 
switch when In Accelerando mode WBILE TBE OFFSET SWITCH IS OFP. 
The Ready witch will flasb and tbe display will alternate 
between Begin lleaear«*Best-TsB^ and Bnd Heasure-Beat-Tettpo. 

Tf the displayed values looK correct then the accelerando can 
be calculated In Regular Beat Prlocjty mode by preaaing thf: Enter 
switch. If the Step awitoh Is held down when the Enter switch ifl 
pressed the accelerando calculation will be carried cut Ln Step 
Tiae Priority aode and tbe teapoa of the accelerando interval 
will change only at the onset of each new aeasnrs. 
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The entice Haster Beat fcont ::anel goes blank durir.ij the 
calculation int«rval with tta« «icepclcn of tha flasblng SHPtE 
LBD. Oncv tb« AOMluwido h*i bw calcul«t«d JUatM BMt t«v«rta 

to RflBVt BOd*. 

In Beat PtiotltY Aecalftiando modo no regard ia given to tht 
amount o£ tlM It takes to bcidga tbe beginning ending 
twipcs* The tocufl is tathac on brldgl&g tba tvo t«apoB in tha 
specified nnalMr of beats. 



TIHB PBIOBITT ACCELBAHDO HODEB 



Tn Time Priority Accelerando mode eirpha^js ifi placed on bridging 
the begmnir-c and ending tempos over a specified length of time 
in a WQooth progression of tenpos vltbogt cigatd to the nuB&«r of 
beats it Bay take to do so^ 

As In the Beet Priority nodes a Begirming Heasuce, Beat and 
Teinpo ata entered, (and since the Tialng Hap is referenced to 
tijne by the Map Origin Offset value, this Begin Accelerando 
Measure and Peat ii in tiicn itteienced to a SMPTE ti»e code 
Talus). Next an End Measure, Beat and Tenpo are entered. The 
■eaaujce and beat volnsa are arbltxaty at this point. 

Neit an End Accelersndo SMPTE Offset at which the pcogrssslon 

of accelerar.de ^enpoa is to teririinate Ifl conpletely entered 
(houES, mriuttCx seconds, reaves and bitaj. The displey vill 
then tihow the best cr,oiL:c oL Eintl Accclecando neasure and beat for 
Binooth tempo bridging [it raay be necessary to re-enter the End 
Accelerando Tenpo value at this point). the Timing Map vill 
autoMticaily be,eipanded It nscsssacy to crests this 'best 
vsssurt and beat". 

The best choice oE measure and -^eat cd;- :je altered jsmg tne 
AE tow keys however this will conpcoTiii se the snoothnest of the 
b::idging aequence vhlch vill be calculated since specifying a 
Begin Ts»por Bnd Teapo end an amount oE Tine in vhich to bridge 
then does not leave rooB for conprowiae in the ntmber of beats to 
traverse the tine interval without sacrificing the continuity of 
the accelerando tempo pir. :ri': a ion. The Curve paiSBStst !• 
ignored in Tine Prioiity Accelerando node. 
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Tiae Priority Ready vodt in enteced by presaing the Rtady 
Bvitch vbtn in Acceleiando BOde WHILS TBB OmET SttlTCH IS (W. 
Th« Ready Hwltch will flub and the diaplay vill cycle between 
Begin KtaHure-Beat-TaMpot B«i)in Offiet, £nd Htaau re-Beat- Tempo, 
and End OCfa*t valuta. 

If upon Inspection the data of all four display! look correct 
th9n tb« Accelecando can be calculated in Regular Time Priority 
Mda by preasing th« Bntar svitch. If the Step avitch is h«ld 
down when the Enter nttch !• preased the calculation will be 
■ade In Step Tioie Friorit^ node and the tempos of the accelerando 
intarvMl vill cbuga only at tfaa onaat of «acb «aa*ure. 

The entira Haater Beat front panel vill 90 blank during the 
calculation interval vith tba vxcaption of tha flatbing bhfte 
LCD, Onca the accelerando baa been calculatod Haatei Beat uilL 
Tavart to RMvt soda. 

A handy b|^1 icat : on of Time Priocity Accelerando mode lies in 
aetting up an accelerando with equal Begin and End tHipoa. Tbia 
apednl case will allow small t«apo sodif icationa to be Bade 
actOM tha apacified tine interval to uka the anding avaanf* and 
beat fall on the progranwad SHFTB offaet. 



ACCBLEIUWDO MODE CRAVQB OPKUaXOHS 



CBItlH;E CHANGE ACCELERANDO CURVE: Turn on th* TMpo B*t IWltCh and 
then the Bagln switch Co flntet Accelera:idc rr.ode. The dUpliy 
Hill shw fcon left Co eight the current Curve. Begin Accelecanoo 
Heaaure, Bfttt find T«ipo values. :uEri on the Song Set awitch th«n 
iu« the Hua«cic kcypadr Arrow and £nt«E evitchea to set the luv 
Cutv* valua. 

CQAKGB BEGIN ACCELERAHDO HEASOBEr BBAT & HSKPOi Tarn on the 
Tecnpo set ewitch and the Begin awmch. The display will shov 
fion l«ft to right the curient Cutve, BttQin Accelerando Heaauce, 
Baat Uid TMpO. 

* Ua« the ATEOv Keys to select the deeired Begin Accelacuido 
lleuure and Beat valiiaa. 

- use the Kunecic keyped to select the desired Begin 

Accelerando Tempo, 

When the Bntti switch ia pressed th« selected vBluea are stored 
and the displv vtll autoaatically shift to Begin Accelerando 
OfEaet mode (if Code Select ia aet to One of the SMPT E Bodea - 

24, 25, 29 OK 30). If Code Balect is set to a non^SMPTB «0d« the 
display vill Chang* to End Accelerando aode. 

CBANGE END ACCELflKANDO rtFiASUPE/ BEAT i, TEHFOi Tutu on the Tempo 
Set svitch vtaile in Reset mode. Next turn on the End switch, 
fhe display will shw from left to right tha current Garret Bnd 
Accelerando Heasute, Beat and Teepo. 

- Use the Acrov keys to select the desired Bnd Accelecaodo 

HejiEure and Beat values* 

*nae the Numeric keypad to select Xhe desired End Accelerando 
Teapo. 

When the Enter switch is pressed the selected values are stored 
and the display will automatically shift to End Accelerando 
Offset mode if Code Select is set to one □£ the SHPTE Dodea ilA, 

25, 29 or 30). If Code Select is aet to a non-SNPTS node tha 
diaplay «ill change to Begin Accelerando mode. 

CTIAMGE RND ACCELEFANOO OFFSET! Enter End Accelerendo "oda by 
turning on the Tempo Set Switch and then the End switch. Vext 
turn on the Offset switch. The Offset switch Will not turn on 
unless Cods Select has been set to a SKPTE mode (24, 25, 29 ot 
30). The diaplay will show the curient End Accelerando hourSf 
■inuteSt second*, fraaes and bits. Uae the Hunerlc keys and 
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Enter avitch to iiutall tho d«airea data in «ach field. After 
th< Bit ti«ld Lb ttntarvd «n average beat calcujation is aade and 
tba display rVrvrtA to the End Accelerando Heasuref Beat and 
Tempo iD04le vblch will show the best choice of Measure and Beat to 
complement the current Begin Acceler*ndo Measure* Beat and Tempo 
and the End Accelerando Tempo and Offset just entered. The 
fluggested End Accelerando Heasure and Beat values can be altered 
with th« JUtm l(<iyfl if daairadr though thia ia not caeonaiidad aa 
it trill coBpcoBise the antoothness of tba accalarondo twmpo 
prograaslon vhlch vill b* calculated. 
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Turn the Seg Tine Hwicch on to tntec Segment Time ijode. Th« 
display will show the eiapEed tine frocn the onset of the 
pcogruatd Stgncnt Tiae Be^in HMSure and B«aC to the conclusion 
of tb« proqrMBAd Sw^iwit t1h« End Hmbuc* and BMt. 

Whil« Che S«*3*«9it Time evitch i« on th« S«9i«nt TiM B*qln 

Heasuie and Beat values may be set by turning the Begin awttch 
on. A£ter the desired Segment Time Begin Measure and Beat values 
have been entered usir-g the r-umet ic keypad, Accow and KDt» 
witches Master Beat will shift to Segment Time End mode. 

Th* End svitcb will notr b« lie and tha Bagaant TIbs End iiaasara 
and Beat values can be set with ths Naecic keypadr Ajrtow and 
Enter switches after which Master Baat dltplaya tAa Ba9*ant Tlaa 

of the elapsed time of the pcogramied Intetval. 

It is also posaible to eiit dlrsctly fioo the Sagsant Time 
Be^in or Sa^snt Tlae End ftodaa by prcasing tha Bsgin on End 
avitcfa. 



SEGMSiT TIMS DI8FLAT aU-IBEAXKlllfi 

Wban Cods Salact is set to any cC tha 6HPTE modea (24, 25, 29 or 
30) Segsiant Time ia displayad in hours, minutss, saconda, fraaes 
and bita in tha selected ElVTE calibration. 

Htaen a non^SHPtE Code Select value ie aat the display will be 
in boucit slnntaif saoonda and ■llliaeconda. 

If the Tape svitcb la preesad (lllwlnatlng tba Vaclfy led), 
the segment time will be displayed in filB feet, fcaves nand bits 
(20 bits per eprockat bole). 
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fiBGimrr tins mods chmke oferatiow 



CBAMGE SeaKnT TIHB BEGIN REGlSTERi Turn the Segment Tine switch 
on and then turn on the Begin Svitch. Uee th? Numecic keypad 0£ 
Arrohf to select Che new S«g*«nt B«gin Hi^dsure value. Pr«H 

the Ent«r «wicch to store the nev valu«, Hext ufl« Che keypad or 
AcroM keys to select the nev Segvent Begin Beet vilue, Press the 
Enter switch to store the nev value, Haster Best vill 
autoaatlcally shift to Segment Tiae End node after the SegiD«it 
Tiae Begin Best bss b—n entered, 

CHAJJGE SEGMENT TIME END BBGISTBRi Tarn the Segsent Tine SvitCh 

OD and then turn on the End Switch, use the Buneric keypsd or 
Arrow keys to select the nev Segment End Measure value. Press 
the Enter svltch Co store the nev value. Next use the keypad or 
Arrov keys to select the new Stgiritnt End Beat value. Press the 
Enter switch to store Che new value. Master Beat vill 
autOHCicalXy diaplay the Segment Tlbe after the segnvit Tlae End 
Beet bss been entered. 



GBNBUTUKS SWTS TUll CODE 



Haatet Beat is capable of generating 24, 2b, 29.97 dcop frrae and 
30 non^dcop frame SHPTE tinitt Codes aa >tl«cted by tht Cod* Stlact 

SKPTE valuta [2A, 25. 29 & 30). Turn on the Code Select svitch 
and use Uie Arrov Keys and Enter switch to aet the desired SHPTE 
gtikttratloQ oalibratlon. 

Coda 9fln«i:aticri la actuattd by turning th* QmnmzM switch on 
[ot by pressing the Aux 1 footawitch) snd C0Mi«aeat at tha SHPTE 

value prograMned In Hap Origin Offset Register tor the current 
Tiriri'? Map. The Hap Origin Offaet Register is accessed by tucning 
the Ctiset switch on while the display is indexing measure 1/beat 
1, Lsc chp Sumetic keypad and Erner switches to eet the SHPTE 
tiBS code hour, ninute* second, tcane and bit valuaa. Tb« coda 
la output at th« SHFTB Oot/To Taps jack- 
Generation of tike code can be suapanded by turning tha 
Generate switch off and an such can functlor. as a stopwatch. 
Generation of tiaa code resumes troni where il^ leCt o£i wban the 
Generate s-itcCi is turned back on again. Pceaslng the Beset 
switch axits SHPTE Geneiate mode. 

It is reconended that SHfTfi be printed on tape at -10 to -3 dB 
on a +4dBB cafaiencad syttam or at -3 to +3 OD a -ID dBn 
referenced s^tsa. 



QEmmm jhmdal click tracm 

A Mnual click track can be created by pressing the Step avitch. 
The click appears at the Click Out jack and the volune is set by 
the front panel Metro Level control. Audio pulses applied to the 
Pulse in jack (from drup pickups, drum pads or taped audio) can 
also create clicks. Turn on the Code Select switch and usq the 
Arrow keys and Bntar switch to set Code fialect 1 (Click node). 
Press the Ready Switch and adjuat tha Palaa In Gain and Maak 
controls to obtain an Indication on the Kask LCD, A click will be 
generated each tine tbs Naslc LEO Is caused to flash by the algnal 
connected to tbe Pulse In ^ack. Drua pads that aie not hot 
anovqh to drive the Pulse Input directly ahould ba piawpllfied. 
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JAM SYtiC NODE - CODE SELECT 23 



ItaBtu B«t J«B SfTic Lb the proc«» of ctplacing damaged SMPTE 
tin* code with nev code. when this node is first entered (tjy 
setting Code Select to 23) the display vJll be in the Jam Begin 
modm with the Begin and Offset swltobss on. Th« display vill 
■bov the piogianAed punch in point wbece the nav cod« is to b« 
"j«p»d". Tbe jam Bv^in SHPTE v«1im can Im oMngtd u«ing tlia 
keypad and Intar Mrltebaa. 

After the Jam Begin fcaoe field value haa been enteced tha 
diapjay will change to the optional Jan End mode with the Offaet 
and End switches lit. Tha dieplay vill shov the progeanaad Jaa 
End SHPTE offsat vhsca tba janad coda is to end. Thia valua can 
b« altarad using the keypad and and Enter shitchea. 

When the Jaa End frame field has been entered Kaster Beat will 
seaue into Jam Calibrate set mode. The Calibr switch will De lit 
and the display will shov the aelectcd ja« code valua (Oar 24f 
25, 29 oi 10) , The ]aiB code value can be altered vith the Arrov 
^eys and when entaied tha display vill raeycla to Jib Bagln »od« 
as dascribed abora, Jaa Calibration DO la a special code to 
defeat tha regenecation of SMPTE time code at the emptf Out/To 
Tape jack vhen Haiter Beat is operated in Code Select 24. ZS, 29 
01 20. The ochet Jam Calibration codes correspond to the frame 
[ate of the code to be jaaned {29 ■ 29.97 - 30 drop fEame code). 

It is also poaeible to shift betveen Jaa Begin, Jam End and Jam 
Callbcata «od«a directly be praaalng tha Begin, End or Calibr 
avltdiaa. 

When all thi.r. -..-.i^ys have baan aat as daslrad tha Jaa sync 

operation can be executed by: 

1, Connecting tha pr«-axlatlDg SMPtfi coda to the Code In/Pcoa 

Tape jack, 

2. Connecting the Haetec Beat SHPTE Out/To Tape jack to tbe 
tape tcaoh to vhloh bfaa jantd coda is to ba laoocdad, 

3, Pressing the Haater Beat Ready SMitCbr vbich will cansa tha 
display to flaah tha Jtm Be^tn mPTB valoa. 

4. Putting tha tape recorder into raoord mode and rolling tha 
tape. 
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When the pce-exiBtlng SHPTE track cosMncas tb* ai«pl^ vill 
■vitch froB flashing tha Jaa Begin SMPTB valua to leading tha 
coda, the &KPTE LED Will light and tb« aHFTE Out/To Tape Jack 
will pcoduce tegenetated code which is recocded on tape. 
(Raganaratlon ia the piocaaa of restoring Bymnetcy to lecordad 
SHPTE tiaia oode be£oc« It i» Ea^r«cocdad) . 

Nhen the Ja* Begin point i» Eeached tba Bagin avitch vill light 
and the SKPTB LED goes out. The internal SHFTB generator 
avitchea in and caplacea the regeneiated coda at tha Code Out/To 
Tape ]aclc, 

Man the optional Jan End point ia te ach ed t he reganeEdted 
SHPTE code vill take over ££0b the internal SHPTE generated et 
tha SHPTE Oat/To Tape jack and the regeneration proceaa vlll 
continue to the •nd of th« pce-exiating SMPTB track. 

Note that the JttB End function is only effective in instances 
where the JaM interval is very short (such as when jamming ovet: a 
1/2 to 1 uc dropout), and tape stretching has been absolutely 
■inimal. Vhen the jam interval La longer or the tepa baa 
stretched mich at all, the regeneration of the pre-exiating SHPTE 
track amy not utch the internal smfte generator pfaaae at tha jam 
End ewltch over point. The change over from regenerated SHFTB to 
internally •qejiQzat*^ 8HPTB at the J«i B«gln polnt ttill alva]^! be 
in peifpcc pha&e. 

The exact overlap or lack thereof of tha Jaa aync track at the 
Jaa End point can be tcated by playing the coda into Heater Seat 
mlth the Jam Begin point noved out of the area of the code being 
read {auch aa by adding an hour to tha Jaa Begin SHPTE value). 

If the SHPTE LED stays lit when the Jam End point Of the code la 
paaaed then the code ia good. 

Boweverf if the SHPTE LED goes oat at the Jam End point while 
reading the code back it vlll be naceaaery to iwa the "punch in 
only* jam sync method by placing the Jam End SHPTE value outside 
the range of the code on tape so that the internal SHPTE 

generator will continue Ccotr ^hy Jam Begin point to the end of 
the tdpe. This non-synchronized jaiPBied code is called "wild 
sync' since it will not necessarily be in phase with the original 
SMPTB track. This will often not be notlcenble unlese the 
oompoaitlon Is very long or the tape speed is tmatable. Errors 
can be compen's.^t if necessary by using the Beat Offset Shift 
feature described in the thud paragraph o£ Change Tenpo on page 
39. 
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SAVB TO TAPE 



Th# entire contenta of the Hafiter Beat inenory can be saved to 
taper enabling the data to be loaded in aga^n at a later tiBe* 

SAVE 

1) Coxuuet th< 0HPTE Out/To Tip« jack to th€ Input of tha tape 
channel on vhich the HaeteE Beat data Is to be saved. 

3) Pcess the Tape evltch once to illuninate the Save LED. The 
display will mh<K 0000. PrM tfao JlMdy Mitch. Tha Baadv LCD 

3) Put the tape recorder in record mode and start the tape, 
Pteaa the Enter ewltch. a leader tone will be generated. Set 
the reco£d level on the tape recorder to -5VU ;on a -lCdn = ovu 
referenced tape decK) and atart the tape. When the leader tone 
concludea Master Beat data will be transaitted and tbe display 
vUl count. Hhan aU data ha* b«vn transfacrod tha flaatac Baat 
vUl r«vert to Reset aode. 

As e precaution it la advisable to inaJie at leaet t«0 racordlnga 
of the data to insure that If the tape is daubed that tha data 
can at ill be recover ad. 



vmin 

The Verify mode ia used to confirm that the data recorded on tape 
matches tbe data in tbe Master Beat nemocy wbich has just been 
tranaaittad during a Bave opacation. It is always a good idaa to 
verify aftar a aave operation to assure that the record level vas 
correct and that there are no dropouts on. the tape, 

1) Pittss the Tape evltcb twice to light the Verify LED, The 

dispmr viii ahotr 0000. 

2) RBVind the tape recorder to tbe boginning of the data aaved 
on tape and connect tha tape channsl output to tha Haster Bsat 

Code Tn/ProB Tape jack, 

3} Press the Ready switch. The Ready LED will Clash, 

4}Frefla the Enter switch. Tbs Verify LED will now flash. 

5} Start the tape. When the leader tone has concluded the 
display will count aa data froo tape ia read and covparad with 
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th« cocfcspondinq dat« in Maatar BMt nemOEy. 

If tba iust«t But data and tap« data do not natch the "all 
UDi flaahlng- airor Indication vill rasult and tba display count 

will freeze- If this occurs rewind the tape (Maatec Beat will 
aotonatlcally r«vtrt to Verify Ready mode) and try the 
vtiification test again. If the error occurs at the same display 
count again, liflt«ning to the tape data at that point may reveal 
a gllcb or dcopout. If this ie the case try executing the Save 
function again on a different tcack oc another section of the 
tape. If the atEOr occurs at a difCarant point each Tocification 
attcrrpc then try adjusting Che playback level, Pliqrback level to 
Ka^ter Beat should always be kept at -lOVU ot gmtor (on a -lOdB 
- OVD cafwaao#d tap* daok). 



LOAD 

To load previously saved Master Beat data ircin tape into MasteE 
But ■ooory t 

1] PtoEs the Tap« nitcta thca« tisos to ll<Jht tbo Load LfiD. Tbe 
display vill Bbow OOOO. 

2) PTftSB tbs Rssdy svitch, Ths Mady LED vill flash. 

3) Press tbs Bntsc sifitcb. As Load LED will notr flash. 

4] Start the tape. Mhen ths leader tone has concluded the 
displ^ vill count as data is tscsived. Wban all data has b«an 
rsctived Hsstsr Boat rsvsrti to itoaat sods. 

Optionally, you nay want to perforin the Verify operation as 
previously outlined to confirm thAt the data loaded to memory 
agrees with the data on the tape. If you recorded the data on 
tbs taps twicsf vsrify uaing tbs sscoAd rscordlog. 
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IU;SCBLLJINEOD& FinCTIWS 



ffitmM RSIHniUIIATIOS 

Tht «atl[fl Master Beat nwDry can b« cl«ar«d to Ut* orlfloal 
factory default valuea if d«alr«d by tfa« following proca^rat 

1. Tarn tb# powar mltcta off, 

2. SiKQltAMOuly hold down tba Stap, 0 and Intu witcbaa. 

3. Hbila bolding tba tbcaa awitch**, tarn tha Pmrar avitch on. 

This operation should bo performed any time you feel that 
Hflflter Beat la operating abnoroally , or fails to initialize [show 
the nornal Reset Mode display for the last Code Select value 
vntarcd) aftar bain^ turnad on atTaroI tlaaa. 



CLICK TONE 

The tone (pulse xldth} , of the netronoaa and unual clicks at tha 
Click Out jack can be altered by adjusting the Click tone Trinpot 
which iH aooaaaad by rtaorins tba top covar Of tba unit and 
inaarting a anall aoravdciTor thcough tha acoaaa hole In tha 
Bppor circuit board to tha tri^K>t balow. 



Km»X OkPAClTT 

Hamory ia uaad vbanam Tapoa, Tlva 0igna, Varlabla ClocPca or 
Events are stored. Therefore the total a»our;t of any of these 
types of data which can be stored will be aependent upon vbat 
other data ts currently being stored, Tha «ppcO>iMta HKlwaa 

for each data type are ae followe: 

Tenpos: 3700 

SrentB r SOO 

Tine Sign ChangeST 24DC 

Variable Clock Changes: 2400 



I 
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ERjtoit muchrtoB 

Tba Haflter Beat ttroc indlcttion is a noinentary flaflhi-i,; of all 
LEDb, TbiB e£EOr displcy can occur und*r a nuBbec of conditioae; 

1. Insufficiant aw>ry raalnlng to ovry out a prograHod mMp 

expansion. 

2. Att«Bpting to delete a beat vhen it ie the only boat in a 
nauura. 

3. Xttaapting to Inaart a boat in a aaaauEe which already 
eoDtaina tlw vaxiwa noabar of l€ boata, 

4. Attempting to dalata a bar liM whlla not Indaxlng baat 1 

of d Dcaaurc, 

5. Attamptin^ to LoioEt a bar lino vblla indaxlng boat 1 oC a 
naaaura. 

6. Entering an Event Offset value which is later than the 
folloving irant Offaat or earlier than the praoodlng Svont 

Offset. 

7* Entering Ready mode vhen progcaaaed Event Offset values ara 
out of ordar. 

8. MIDI transmit buffer overflow during Play mode due to 
Events being progranmed too elOMly to^otbor (■iolvum 

spacing - 5 SHPTE bits}- 

9. Data loaded tcom tap* during the vorificatioa procedure not 
■atching the data In n^ory. 
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TIm TUBicm nuabu of the software curcently installed in Haatvc 
Beat can Im displared by pt:eGSLng l, 2 & 3 on the Kuneiic keypad 
BimulUntQUlly. FiMSlng R«Mt rttmna the diaplay to noraal. 
The inlti&l BOftirare celesM wu 1.01, At this welting, th« 
cnicant Hftwara tvImh !■ 1.05. 



AC POWER SELECTION SUITCB AMD LINE PUaS 

The AC povac Mlactioa switch la locAtad on the Master Beat back 
panel next to the pDv«r cord. In «cms vMch ase 100 to 120 volt 
AC pover, set the euitch to the 115 volt poaltion. In areai 
which use 220 to 250 AC volt pover, UHe the 230 volt position. 
The Kastec Beat AC line fuse is a 1 Aap ZPC type device. Replace 
only vitb tb* S«i« typ* fuaa. Tf tbt n«v jCus* blows shortly 
aftor instoll«tlan sa^k help tvtm a qualified service 
taofaBlclsn. 
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There &r« tvo uin modern of pulM driven op*raticn, HaM>ty and 
Heal Timm, 



KBHOBY HODEs Dflad to vync to varying cenpo (baat interval) oooccas 

such aa a uwial olloli ttack oc a racocdad dew track, 

Haaoi y Jteccrc nioac (Cod^ Select 2} 

Used to atOE« a varying b«at intaival 
aaguanca in mbotj. 



Havory Playback modm (Code Salect 3} 

Used to create sync fcon tha baat intacval 
aaquance atored in [nsnorya 



REAL TIHB HODBi Click aoda (Coda 8al«ct 1) 

DMd to tjnc to conatant tevpo click tiacka. 
Thia aoda ia daactibad la tba following fouc 
a«ctiona. 



1} nivua raoH aiCK nucKs 

Fiiat a click track ia Eacordad on tapa with an accurata 
alaotroDio aatEonon aooh aa aoDtaiaad vitbln tha Maatar Baat. 

Tb« clicic track la than connactad fcov tapa to tha Itaatar Baat 
PUla* In jack. 

Tha Fulae In Cain and HaaJc cofltrola ara inltiallsr tat to 

slightly 110(6 than Binimn, 
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With the click teacK from tage on Tiecconocne connected to the 
Pulae In Jackv adjust Cha Fulee In Gain control to obtain an 
indication of tba Input aouroa on tha Kaak LBD locatad abora tha 
Haak control. 

If the flashing LED Indication cannot be obtoiTiei! wJOi any 
aatting of th« Piil«€ In Gain control checJc signal touting oz try 
cbanging tha eabla eoMkaetad to tha Pulaa In jack. 



3} MAE^ CONTROL ADJUSTMENT 

Once the Pulse In Gain contEol bas been adjusted, the fiask 
control can ba u«ed to pcovide filtering of th^ pulse inpuc- 
locraaaing tha lUak control langtbana tha ti«a that tha Haak LED 
raaaina lit after a click haa triggered it. Mtiila lit, 
additional pulBes which nay occur at the Pulse In jacV will not 
be recognized eo apurious noiees will not tc isgei an extra 
pniaa. 

nie Haak control can also vork as a "rhythmic filter" vben set 
to aaak longar tban tba tiva batwatn puiaasp creating a quarter 
note palaa froa an eighth or aixteentb note click or druM track 

Eource, The input pulse rhythm can alao be filtered through 
pcoqramtnLng the time sign of the current Tining Hap. Khen the 
denoini r-3 ccr o£ the sign is a 4 , all input pulses will ba 
recognized; if it la set to 3 haatec Beat will asaune the input 
puleea to be eighth notes and will ignore every other pulse. 
Similarly only one ot every 4 input pulaaa will be recognisad 
vhan tha time sign denominator la sat to Iff. 

tthen syncing to a recorded acoustic ot electronic drum trackf 

Msking Is set to "filtec out" unwanted information at the Pulse 

In jackr such aa a pickup note in a kick drua pattern, or noise 
in a live track. 



h 
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4> MLSB CdHUG 



Once the Pulse In Gain ar.d Hasl^ controlH have been set, «id 
Connactlona nad« to sotiuercec/ drun machine, acpegglfttOE AOd 
trigger inputs to he contcolled, overdubs can be made, 

Pawlnd the tap* and aet all nacbiM* {lonttollaa by Haattr Beat 
to accept eiternal sync. Enable Kaster Beat to receive the 
externfll clicX fioutce ty presging the Ready switch, at»tt the 
tApe. If manual cuetr.g has been selected (Count In net to 99], 
pceM the Mastec Beat Play switch any time during the beat 
piecediM the beet upon which it :b dealred to go into Play 
mode. If Count la is set to a value from 0 to 98 cueing into 
Play mode will be autOHtiC »£t*t the Count In value be* been 
executed. U Count To bee been set to 0 nhen operating in Click 
■ode (Code Select 11 the initial tempo must be defined by setting 
the Click Mode Tempo Register apprcspc lately • Dee the NmeriCr 
Arrow and Entec switches to pcogram the value. If the tempo is 
not known it can be determined by preesing the Ready switch 
obsecving the teapo portion of the dlaplnr vhil* Jcmliig the 
dick tMck. 

Preaaing the Play switch while in Play node will turn off ell 
sequencer^ drum machine ar.d arpeggiator outputs peeclsclY on the 
following pulaa. Pceaalng the Play awitch again will ccsume 
playback of all inatrunents counenclng on the following pulse. 
PteH the RMet eviteb to exit Play voda altogethu. 

Hester Best vast be operated in Heaory Record and Henory 
Playback modes whenever a pulse source conaiatlng of varying beat 
Intervals is used. Fat eiample: a live drum track on tape* a 
varying click ttacit, ot a [rietronome click track that baa been 
physically cut in the pcoceae of editing. Also note that the 
tespo generetioa of wanj drw nacbinea ia unstable enoagb to 
require the ttsa o£ tba Moey tunctioa. 
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The following aat«cial amubm fMtllUl^ vith the prscMlicig 
four B«ctions. 



CBUTIKG A MAMDAL CLICK TRACK 



Hben scoring to film or video it can be desicable to specify the 
tempo of a piece by Tiiinii,i j. j.y enter Ing metronome cl icka onto 
tape. Each time the Master Beat Step switch is tapped a Click 
will be proiiuced at tht Click Out jack. By tai^in? in « guctsr 
oot* rbyttaB vhilt vivvlog tb« video which is to be acored, this 
click track can b« r«cord«d onto tape and then, in conjunctiiw 
with ^.'■moiy Record mode [Code Select 2] and Memory Playback mode 
(Code Select 3)* useti to create Eync for sequencera, drun 

This function can b« ased to create sync for a song which is 
currantly without a qrne code by "playing" th« St» awltch In 
quarter not* rhytha to th« txlatlng tracka. Tt is alao uaad to 
patch 0[ add miasing pulses to a varying quarter note olick track 
darivad from a recorded drun track aa outlined in the section on 
Syaciog To A tecordad Orua Track on page 75. 




TH£ HBMOIRr PUWCTION 

Th» memory function is coinprised of the Memory Eecord and Heraory 

Playback ncdes (Code Select : & 3) ond allows sequencers, drum 

uchineE and arpeggiatotfi to Bync to the varying tempos of a 

recorded hum^n drummer, or to «i «dit«d, varying or nanually 

created click tEACk. This proceu iB accovlisbfid vlth the 
following tbCH BtBp«i 

1) Progcwning tiis current Tifiing Hap to the nmiber o£ LneasuEee 
to b« raoocdtdt 

2J Plqrlng a raryiftg elicit EBCoeded on tap* from atart to 
Einlsta Into th« Pula* In jack while in Namory Sacocd Boda (Coda 
Select 2) to aeaBure and sequentially store the beat intervalB. 

3} Rewinding the tape and again playing the click fccmi tape 
Into the Pu]ic in jacit while in Memory Playback mcde (Code Select 
3] p racolllng the neaaurenent oC each beat froa aanory at tha 
oMBt Of each beat interval to create taapo 7aiiri°9 'T^c- 

The neHry can store a aaxiBun o£ about 3700 beat intervals 

when Tinio Sign, Variahle Clock and Event storage is lainlnial. At 
a teapo of 120 baata per minute thla amounta to about 33 ninutea 
of tlping ioforvtion. 
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SnCIK TO A HURTAL CLICK TRACK 



A Banually creatfrd elicit tcacls must cor:si£t of quarter/ eighth oi 
■iittenth notaa for web b«ftt of tfie cowpoaition. The cuicent 
TiBlng Kap must contain mt imat >• «*ny ■•Aaur«» « tha 
coapoaitioni turn on the End switch and use the numeric keya and 
Enter svltch to progcaici the necessacy number of neaauraa. 
Connect the cl ick track to the Pulae ir. ]ack and theiif vhlla 
running the tape, adjust the PuIh* In Gain and Mask controls to 
Obtain a goarttr note Indication on the Hask LED, then rewind tha 
tape to tha bcginoing of the click track. Hitb the Co*le £«leet 
Fe<riatar aat to Haaory Racord noda (Coda Salaet 2) praaa tlie 
Beady switch. The display will flftsh 02 Indicating Memory Record 
Ready mode. Start the tape and let it play through to the end of 
the tract. The ciir.ing of the piece is now stored in the 
curcentiy aalected Master Beat Tioikng Hap. See Code 2 - HeBory 
Svcord on paga 25 for dataila of tfaa affact of Count Id and the 
Loop and Bagin avitcbaa on a Kasorr Racord oparatiob. 

Revind the tape to the beginning of Che track, cfaanga to Coda 
select 3 (Memory Playback), and turn on the Ready switch, Tha 
display will flash 03 Indicating Mencty Playback Ready mode. 
Howr trhsn tha aanual or edited click track is played into Hastar 
Baat, aftqooncara, drmn Bacbines, and acpe^iatora connectad to 
tha varioua clockr 'SRf DiH Bync* and HIDI outptita wlU play with 
the varying rhytha of tha aanual dick track vban cuad Into Play 
mode automatically (Count In. aat from 0 to 98) , or manually 
(Count"99) . 

in order to aaaoclate the propor map tempos with the clicks 
vhan using autcnatic cueing tha Begin Register in prograinmed to 
the measure and baat where cua-in is to take place. For example: 
with Count in eat to 1« the Begin Ragiater would ba aat to 
measure 5, beat 1, assuming a 4/4 time signature. When the Begin 
awltch la turned on for this puipoaa MIDI Song Position Pointer 
will ba «*nt if anablad (aaa Bnabla Flag Z on paga 11). 



SVNCIHG TO A RECORDED DRDH TRACK 



To create eync fion A t*co£d«d dcum track tlvt oc aix baaic atapa 
ate involved. Bach oC tta*B« fttapA will be datallad In tb* pa^ta 

tbat £oUov, 

IJ MASK THE DRUH TRACK TO QUARTER HOTES - Quartet note 

componentB of the drum trade {uflually the kicJi end tnere} ere 
connected to the Fu1s« in jack, and tbe Pulae In Gain end Heak 
controls are set to obtain level compatibility ud quacter note 

3) START CLICK TRACX mOK DRUM TRACK - The Click Out jack la 
connected to e tape channel and the drtm track played Into the 
Pulse In jack froa atait to tinieb while the quarter note ciicha 
Easultlng *t tb« Click OBtput aca recocdad onto « tapa track, 

3) COMPLETE TBS CLICK TRACK - Tha quarter note click track is 
patched aa needed by filling in plaaiag quarter not* clicka uaing 
tbe Step switch to create extra clicka at the Click Output. 

4) LOAD TIMING HAP PROH CLICK TRACK - The quarter note click 
track is connected to the Pulse Ir jack and played ftom start to 
finiah vith Heaory Record node selected [Code Select 2J to store 
the aequanca of beat Intarvala in tbe currant timing Mp. 

5) PLAXBACK TIMIHO HAP FRCtfl CLICK TRACK - Hith the quarter note 

click track atlll connected to the Pulse in jack the track is 
again played f ron the beginning wxth Heniory Playback mode 
selected fCode Select 2). When cued into Flay node Hastec Beat 
will produce varying aync in tine vith the rhytha of tbe drun 
track. 

€) CRfiATim A VAAYIM STHC CODE AKD SHPTB SYK - Optionally, 

the Raster Beat 24, A%, 96, TYPE O, TYPE R, or TYPE L output can 
be recorded on a tape track while Kgfiter Beat is cpetated in 
Henory Playback cDode to record a varyrni] sync cede. In soae 
instances thi^ vacying sync code vili noie convenient than 
driving froi;i the click track. Another option is to record e 
track of shpte tine code and sync the recorded Hap by adjusting 
the lup Origin Offset to correspond vitb the firat click. Thia 
■ethoij allovE the advant<i^o ci cbj^c. lacking MIDI davicas that 
recognize MIDI Song Position Pointei:. 
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1) HASK THE DRPri TBACK TO QUARTER 



Mmii a pr*-i:«cocdad driB track bu loanda on the hmntm, ■ click 
track can b« cc«at«d fEOm th« drim track and used to dcive Pfagt«r 
B«t In aync viCh the live druner's rhythm. Typically the beats 
ara playad by the itick fl s 3), and the snare [2 t 4) . In thi< 
caae, the kick and snare cbannels are bussed together and 
connected to the Pulse In Jack. HhLlB playing the ttack in 
adjuat Pulaa in Gain to obtain a raadio? on tht Mask LED and 
adjust tba Hask control ho th« Itask led otaya lit for nearly the 
duration of each quarter note of the nuBic, In this way 
non-quarter note inf oriPHtior\ between the Jsick and finare channela 
la "taskpc cj'-." since the Input Circuitry can only ratrlggar 
after the nask LED haa gone out. 

Whan tightly Backing tha baat Intarvala enough margin has to b« 
allOMd ao the natural variationa of the druniser's tempo bill not 
cause one of the boats Co arrive while the Hask LED is still 
active- Components of the drua track other than tha kick and 
snarcr such as a l^th note high hat part could also ba ua«d to 
create the quarter note ciicka. 
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21 SfMa CLICK TUd PRQH DBOM TUCK 



Set Master Beat to Code Select 1 CClick node) and tutn on the 
Roady iwltch. Connect the Click output to a tape ttack. Bach 
tine the Mask LED flaahefl the Click output pEOduces a click which 
is recorded on the tape tCAck and will be used in conjunction 
vjth thL- Menory Record and Kernory Playback modes to synchEonize 
sequencera, drup machines and aEpe^giatOES to the dtunmer'a 
thythn. Any levol vbicb ia abova tha nolaa laval of tha tJipa is 
aufflciant^ -15 to -20 vg li typical with an analog vn aatar. 
Tho and rasDlt of thia click track nuBt be a contiauoua aeriaa of 
quartar nota elloka on aaeh baat of tba co«po«ltlo&. 



31 comm 1HS CLICK two 



Liotan to tha click crack aa it la craatod and note the tape 
locator raadlnge at points vhara too ILttla naBking allcwed a 
non-qurtar note click to be creatad or vbere a lack of kick or 
anara on a baat, or ovarmaiking cauaad no click to bo craated. 

Any time the drum part :;ii£Ses ci rests on a beat, the resulting 
absent click must be added in by capping tha Step switch to 
cieace a click at cbe Click Out Jack vhlch can ba punchad in or 
overdubbed onto a aeparata track* 

After paeatng througb tbc track as outlined in the previous 
Atapr return to Mcb of tha noted locations and finish the click 
track by ccaaing non-quar cer note clicks or by over dubbing 

Juarter note dicks that are nissing by taking the Step switch 
D tl»« vltb tha auaic. 

To add click* that vece Blaaad dna to overaaaking, cue cbe 
track to a point a bit before tha niaaad click, and hold the 
Enter svitcb down to engage the Pulse Interrupt function, Hien 
release the owiccb juat before the okiafied click, The click which 
raaulCB fro* tha praviouely Hissed Kick or enace is added inco 
tba olicfc track to fill in the viaaiitg baat. 
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4} LOM) TIMING MP FfiOH CLICK TRACE 



Coanvet th« eoBpl«t*d click track to tfa« PuIm la jack, roll th« 
tap* and adjuat Pulaa In Gain and Mask to obtmin a quart«c nott 
indication on the Kaak LED» Set the nuber of aeaEureE to be 
rtcord«d by turning on the End svitch and using the Numeric or 
Arrow keys and Enter switch to pcogcaio the length in meaEures of 
tho Tiaiing HAp, Next rewind to the beginning o£ the tracic and 
aalact Haaory Aacord iroda (Coda Salact 2), Turn on tha Haady 
awitch to enabla Haaory Record node and play the click tracJc on 
tap* fEo» atait to finiab to roeord thA B«qii«iica of varying baat 
intarTalB into aaaoty. 



S) FLAyBACR TIMING HAP FROM CLICF TRACK 



Select MeiDory Playback node (Coda Select 3). Prograa tba Co out In 
valaa as desiredr rewind to the beginning and start the tape. If 
the Comt in value baa been aet to a velae ranging froB 0 to 
it vill be a^toTiat i cally executed by Master Beat after which Play 
Bode will be entered/ If raanudl cueing hae been selected (by 
Bettir.y Count In to 99), then Play node will be entered on the 
olLck vhicb follows a pressing o£ the Play switch. When Play 
node ia entered units connected to Kaater Beat output* will aync 
vith the rhythm of the live drw track. Hhan a autoutic Count 
In value is used (0 to 96) the Tiaing Hap is rafereaced to the 
proper beat with the Begin Register. For eitaaple: If Count Tn 
piogranmed to Q, and the tiine sign is 4/ir then the Begin 
Register would be aet to neasure 3, beat 1 and the Begin switch 
tuxned on. If enabled, MIDI song Position Pointer data will be 
trannitted to seqoencera and drua aachinea which recognise this 
type of data (••« Baabla Flag 3 on paga 11] . 
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€) CREAT1HG A VJAVIMS STK CODE » aNFTE SYNC 



If J4?i,Lr4:d a varying sync code can bs cceated by recording the 
Wastec Beat 2i, 46, 96, TYpe 0, Type R. oc Typp L output on a 
tape tEack while operating in MemOEV Flayback mode {Code Select 
3), The sync code ia read back by connecting it to the Cod* 
In/FroB Tape JocK and sattin^ th« Code Select Regletec to tbe 
value ¥blch corceaponda to the type of code vhich wee recorded 
lae liattd on the Hasttr Beet front panel and on page 4}. Unita 
thet accept that aync code can run £eoid it oirectly ott the tape 
obviating tiM fk«ad tor the Mater seat to be pctaant* 

To aynchtonize to 5HFTB tiM code eet Code Select to one of the 
SMPTE BOdea (24, 25, 29 or 30). Kacor d a BHFTE tzaek ae daaeribad 
In tbe aoctlon on generating SMPTE Tise Code, atarting fra at 
laaat aareral secondB before the atairt of the click track. 
Connect the output of the 5HPTE track froji tape to the Master 
Beat Code in/From Tap* jack. Put Va&tec Beat ir. Ready Node and 
read the SMPTE diaplay while the tape cuns paet the beginning of 
the click track to get a general idea of the start tl£e. Puah 
Aeeatr turn on the Offiet switch and anter the approxiAate Rap 
Origin Offset valne (see page 40). Presa Ready again and start 
the tape and observe if the synchronised parts are earlier or 
later than the recorded click. Adjust the Offset tine '-o get 
cloEec, then uhile in Flay mode uae the arrow Keys tc finely 
adjust the relationship betveen the click on tape and the 
synchronised parts. dee BHPTB Syno Kodea on page 14 for 
details. 
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ADVAHTACES OF CLICK PBIVB 



D«rlTlag mrnc froa click tcacliB ha* Mvn«l dittlmst adrtntmgM 
ovmt oth«c sync-to-tAp* codta in umi 



1. dick tcack drive provides a Beans to synchrooist fllB vork 
doni in £ri««a pai but ■•tronoa* calibration. 

2. Since elicit tracka occupy very nail Bectinns of the tapa^ 
they ace viEtually inwina to tape dropouts whicb would 
deatroy a convantiooal tape ayno coda* 

3. If clicka ate accidentally erased they can be replaced, 
Continuoiifl tap* aync codaa cannot ba caatorad, 

4* When tape speed la varied more than about 304, the carrier 
Crequancies of the F3K type tape eync codes are shifted and 
cannot be decodec. With click tracks there are no carrier 
CisquenciaBj any amount of tape speed variation will not 
affect tha oaaability of click track aync. Variabla tempo 
applicatioTXB Involving tape nachina vacl-spaad raqulce 
cB'-racocding tha tlaing aapj you can uaa on* Tiaing Hap £oc 
atandard apaad and another fo£ aach anlication of 
vari-speedi 

5. If the tape Is ^yslcally cat dLiring the ptoceES of 
adltingr conventional tape aync codes are rendered uaeleaa 
foe additional ayaeing oparations, Nith click track aync. 
tbe onavan click spacing vbich reaulta ftom a physical adit 
can br- loaded to a KaBtai Beat Tlaing Nap 4nd U*ad to 
create varyiisg sync. 

6, If static or glitchea find cheic way onto a conventional 
tapa aync code track, tha code beco««s Invalid. in 
GontEaat, tba Mask control can 'aask out' the area of tapa 
batvaan tba clicks theAaelv«a, tbareby providing noise 
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INnRPftCIM 



GUMmDIHG C0NSIDRRATION5 

Atcenticn tnuBt b« paid to the varioui ground paths b«ttf«tii numt*t 

Beat and other equipment connected to It- This Includea the AC 
(thLEd ptong) ground ab well au grounds on signal connections to 
Kaster Beat's Jacks. When iftoie than one ground connection exista 
b«tv«n a«Te[al piocea of equipment noise can be generated in th* 
audio syatea, thit conditioo la conmonly cailtd a ground loop. 

Por example: if the Haster B«at Coda In/ProB Tap* jack is 
connected to a tape deck output, the Maatar Beat Click output 
connected to an audio mixing ccnaole, and the console connected 
to the tape deck this could result In a ground loop, Anothar 
loop could be created by the connection of one of the Master Beat 
tiaabasa output* to a dcuM aachine also connected to th« audio 

If huB or digital noise bacoipes a problon tbo volution sight ba 
found in designating one jnit {usually the audio console) as the 
MiataE Bvaten ground device leaving the ground connections from 
it to otlior units Intsot. 

Exp«ri»ant«tioa with breaking th* signal ground connactions 
between othsr units aay reveal where tbs ground loop is coning 
frofl. In the above cuomple this would aaan breaking the ground 
connactions betveen Master Beat and the tape deck, and then 
between Hastec Beat and the drum nachine. When a partic-^l^^r 
disconnection causes audio aystein noiae to diininlsh a gco.md 
lifting adnptar can be aade by wiring the tip of a 1/4" pbone 
plug to tha tip of a pbona Jack with ths alters connoctlooa l«£t 
optn. 

Ground loops can also be crMtad when mounting Haster Beat in a 
rack. This pcobleai can b« prsvented by using insulating wastaars 
between the Master Btnt front panel and tba rack EBlls and 
plastio #ia scraws to ■•cura tha unit- 



CHROMA 



TbA Chfoni ■•quenccr function con b* aynctd by cootitctiov on« of 
the tin«base clocks to tho txtornal clock ii^t on tb* blftck box 
which connecta to the J^pple or oth«r computer. 



END 



Tba BBDlator II sequencer is interfaced by cannecting its tap« 
■ync input tO the 24 Output, or Ita NIDI in to tho Haator Boat 
MIDI OUT, Tho ^ulator II sequencer can control Master Beat 
aitbor by connecting its MIDI Out to MIDI In on HaGteE Beat and 
sotting Coda select 7, or by connecting Its cape sync out to the 
Ccaw JM/FBXm tape Raatar Boat input «nd sattiDg Coda 9ol«t 4. 

The Emulator I sequencer Is typically step piugrajnnsd in 
tlsiabasa 12. For plaiyback, the Kaater Beat tln^ae 12 output is 
connactsd to tba >MUlator axtornal clock input through «n R8333 
adapter oable froa bn. 

Tba D[ .iiriulACor Is lynchronlzf^d by connecting the Magtec Beat 24 
oat to the External Clock input on the DEunulator and setting its 
olook divider factor to 1. 

Tha SP-12 driB HchiM interfaces vitb Haater Beat in the soao 
■annar aa tba ualBtoc II aa doaorlbad aboro. 
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FAISLIGBT 



The Faitlight HCL divides the eitteEnal clock by wo, 
Thtt»foc*, i£ B is set eqaal to 4a, then dock the sequencer with 
the Master Beat 96 output. If B is aet equal to 12, then clock 
tvom the 24 output. The Page R flequ«&cec le contEOlled by the 
Haeter Bwt 384 Output. 



Korg unlta equipped with a DIN Sync In jack can be controlled by 
tbe Master Beat Sync ?; jack. Set Enable Flag 2 if Master Beat la 
to be driven in MIDI Sync node (Coda select 71 and any Start 
coMuda AT* to bo u>od; 

If Cbe Korg unit li MIDI equipped It can be controlled by 
connecting the Roster Beat midi Out to the ?org MIDI In. Master 
Beat con be controlled by tht Korg by connecting its HIDi Out to 
the MaatoE Bwt HIPI in ud AOttlag Code Select to 7. 

The arpeniatOE function on the Polyaix end Poly CI can be 
iDterfao*d by the Haeter Beat -vaiclk output. Bee Vailable ClocK 
Programing £oe dotal la concerning Variable Clock r«tv 
pEOQEaBBing . 



tOBlVBiL 



SynchroDixation of the internal ceguencar on tbe Kurivell ia 

aelectable betveen tis^ae 24r 40, and The Kaetec Beat 

output corresponding to the aelected tlnebaae ahould be oorniected 

to the ClocK la jack on tbe KuraweiX. 
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The LlmUruB, Linn 9000 and LInnSeiiuencec aE« interfaced by 
connecting th« HaBtcr Beat 48 output to tbe Sync In jack on the 
Linn unit. The LLnnDruB/^OOO/Sequeiteei: tape lync signal can 
control Neater Beet by ccnnacting it to the Code in/FEon Tape 
jack and Mtting Code Select to 5. The 900C ^ad LimiSequencei 
will also drl¥e HaateE B«at via NIDI vben Cod* 0el«at la set to 

7. 

in order to provide the Linn 9000 vith dHPTB cbaae lock 
cabebility, Garfield Electronics developed the G9000 interface 
card which tbfough MIDI aMi'u'^ Marrer Beat to control the fOOO'a 
locate and synchronization lunctiunfi. when Master Beat tronomlta 
HIDI Song Position Pointer, a Garfield hIDi ayatem exclnalvft 
Heaeuce pointer icMBage is also sent to the G3000 card. 

When Eiubla Flag 4 is on (see Enable Flags for acre 
Infonation) Master Beat activates the 9000 Record svitch bc that 

It can be operated In Its reccrd j^de. Access can be gained to 
9OO0 function! which are anavailaoie whil« the Record awitcb la 
activated by holding the Kaster Beat Count In switch (69000 
Record Defeat f unction ) . 

Tbe card installs in tbe 9000 in the sane nanner as other Linn 
accessory cards with ao«« Minor additional aodlf icationa by your 
Garfield daalax. The card adds several additional fanctions to 
tha 9000 I 



1) Sync to HIDI clocks through the card's RIDI In lack, 

2) TvD HIDI Thru oatpnts 

3) A Pechann^llzing Thro jack (NIDI cbaniwl data IS transposed by 1} 

4) Linn sync-icod equivalent 

The tine sign structure of the Haeter Beat Tining Nap and the 
sequence in the 9D00 oust be progroaned Identically to insure 
accuracy of the locating function. 

Hhen traneiBinslOB of Song Position Pointer is enabled (Pla^B) 
the 9000 is looatod to the meaBure and beat stored in the Begin 
Register vbenever the Begin switch la turned on. 



- 85 - 



Master B««t Flag 6 enables Cfasse Mode in vhicb tape can be 

started anywhere and synchironiEStton of ssquenoets and dram 

iBBchinea achieved through transnisslon of MIDI Song Position 
Pointw &ad sfstaa ejtclivlT* data, 

Plag 3 and Plag 6 both on seta a special opecational node 
vbarein a abort tiding Aap is used witb a longar 9000 H«qu«nce 
wbils chaa* lacking, wh«n tbm locating calculation ia perfoEaed 
the number of ti«aa tbrough vhich tbe Maatac Beat Tilling i4ap 
loops ii conaidarsd. This can be handy vhan a relativaly short 
varying t«Bipo pattern has been progranmed into th« Master Beat 
Tlsilng flap to control tbe tempo of a longer sequence in the 9000, 

The individual drun trigger Inpata on the LinnDruB or Linn 9O00 
can ba controlled fcoa tbe Hastvr Boat +Trig9ar Oat by connecting 

the desired triggering source to the Pulse In jocit and adjusting 
Pulee In Gain and MASK for compatibility with the triggering 
aourc«. Thfl drum trigger inputs can alflo be controlled by the 
Master Beat SHPTB controlled Event Gates (see the Event section 
for datailal. 

Tbe Linn lMr-1 can b« controlled by connecting tha Master Boat 

Type L Output to the UHl tape sync input. The Linn LM-1 can 
also be controlled frov it's external clock input (if provided) 
through connection to the Kaatec Beat tiQiebase 4B Output. Master 
Beat can be controlled by the LN-1 tape sync signal by connecting 
it to the Master Beat CODE IK/FROH TAPE jack and setting Code 
Select to 22, ot by setting tbe LM-l internal clock output to 
192 r connecting it to the Master Beat CODE IM/rBOH Tape input and 
aetting Code Meet to 5, 

The LinnE^rm and LM-1 can use the f4ast&c Beat Start output to 
allow Master Beat to aucomacically reset the Play function on 
these units. Plug the Start output into the R«*ote Play/Stop 
Footswitcb jack on the Liim. When uaing tbis conf ignratlon in 
applicatioaa vbere Haatar Beat trill be operated In MIDI Sync aode 
(Code Select T) turn on Enable Flag I (Alternate HIl^l Start 
Output control) if KlDl Start cowQande are to be uaed (See Enable 
riaga for mof detail* on thia] . 
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HODG 



to sync tba HnoryHoog laquMCAC coiuivct the Kaatvr Bt«t 24 Out 

to the External Clock input on the MencryMoog and ut th« 
HMOryfCoog clock selector switch to the 24 position. 

To trigger the Mlnlfioog, connect the 5-tii9g«r Input to the 
IMAt«r B«at '^TEt99vt output, or -Varoik output. 

To int«rf«ce the arpeggiator functions of the KeaoryMoog, the 
Kiattr Beat *Trigger or +Varclk output Should be connected to one 
of the two estetnal control Inputs on the NenoryHoog's back 

PWMl. 

Kodiilac Hoog trigger and clock inputs can be controlled by the 
Hastar Beat +Trlggar Output. Other nodular synthesizer syatens 
such as those ud* by Sbu and Serge vlll also interface to Hastec 
Beat via the triggac, nrlabla dock and 8HPTE controllod srant 
9ata outputs. 



HXil 



The HZS druB uchlna i« aynoad bv connactlng lt» axtarnal dock 
input to the Master Best ti»^ae 24 output. To control Its 
individual trigger inputs connect th« Master Beat -Trigger Output 
to the desired HXR trigger Input, Connect the desired triggering 
source to the Pulse In jack and adjust the Pulse In and Mask 
controls for eovpatiblllty. 
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The OtMEbelB DUXr and Dsx all can be controlled thKCMigh tb«ic 
txtvrnal clock Input jacka by tha Nvattr Beat tivabaM 9ti 

output. Oberhelm units equipped with the sync to tapp function 
can also be ccntcolled ftom the TYPE 0 output. The irr:]', idual 
dtum tciggac inputs on the dmx can h.' ccntr i ed i cr ' t['e 
-l^rtgger output by connecting the desiieO tiiggccing souice to 
tlM KA*t«E B«at PulM Xp Jack and adjusting the Fulse In Gain and 
Haik contcola for coapatibility vith th* dvairad triggering 
eoorce (ie: druM pad, acoustic drum, audio frcD tape). The Dl 
external trigger input is controlled vith the haater Bsst 
-Trigger output. The 0B8 arpeggiatoi can be controlled Croin the 
+VARCLR Output with the rate o£ arpeggiatlon set as descilbed in 
variable Clock Frograiuiing, Raster Beat can be controlled fcoii 
Oberheiv tape sync when it la connected to the Code In/Tron Tape 
input and Cod* aeleot 20 baa been set. Muter beet oen eleo be 
controlled by connecting the Oberbelv Clock Out to the Coda 
In/Frea Tape input end eettiog Code Select to 6, 
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ROXJkHD 



aolud druB ■achinas and avquwieac* gantrslly gyncbconlia in 

one or nore of three posHible vaysi Roland iBync R) DIN Sync, 
fllPl, or tape aync iType R) . Haater Beat prorldaa all three o£ 
these output typM ao Cbata vlll ba aoaa latitada In tba 

interfacing, 

Soaa Roland unlta bava additional front panal awltcbaa vhich 
aiut b« *«t to aclact tba daslred aync aonrce. Conaalt the 
owner*a mAnnal of tha partloular plae* of aqoipaant for nora 

information. 

blaster Beat can be controlled by the KIDI Out of the Rcland 
unit through connection to the Haater Beat MIDI In vhen Coda 
Salact 7 haa b«an aat. iiaatar Baat can alio ba oontrollad by tha 
Roland tape sync coda vban it la ooDn*ct«d to tba Coda In/rtom 
Tape Input jack and Coda Salact 21 baa baon sat. 

Roland units equipped with stet sequencers and arpeggiators are 
contEOlled by the Haater Beat fVaicllt output. See Variable Clock 
Programing for tha details of aattlng tha Variable Clock 
operation rate. Sone Roland unita provlda for arpagglator 
control through tha DIH Sync jack. Thaaa unita can ba eontrollad 
normally from the Haster Baat SYHC B ODtpUt (or at doubla aipaad 
from the Sync K output). 

Soae older Roland units aucfa as the HC-4 use the type L tape 
aync aignal. 
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The DrmtralES and TOH drum onlts »e controlled by connoctlng the 
Clock In jacK to tb* lUattr B««t tlm«bafle 24 Output. Elth« of 

these units can control tbe Master: Beat by connecting the Clock 
output to tb« Master Btat Code In/Prom Tape ;iack and vetting Code 
8«l«Ct 4. 

Hhm Max aaquancac 1« coatrolled by connecting the Haeter Beat 
HIDI out to the Hex MIDI In. Tba Sivtraks can alao be controlled 
tvam the nastec Beat MIDI Out i£ it has the softuar* update 
available Em SaqMntial Inatallad. 

The MqucnceEB in the TS and Prophet 600 do not cecogniie or 
gaiMEate HiDi timing clacka and therefore cannot be InteEtaced, 
Hovaver, tbe Prophet 600 ■rpe99i«tor can be controlled tcom the 
Master Beat -i-nrellL output. 

The Foly sequencer and the Prophet 10 sequencer can be Etep 
programmedr typically in tinebaee 12. Connect the Master Beat 
tijnebafie 12 output to the eitetnal clock Input for playback. The 
Prophet 5 internal ATrSR can be tri<igered by connecting the Master 
Beat +Varclk Output to the FrofAiet Gate in. Connect the CV in to 
cv out on tbe Fropliet so the trntbssisec viXl know vhat pitch to 
play. 

The pro One ssqucncer should be step progranjned in the lowest 
acceptable tlmebase which can be used Cor the desiced st^cucncc to 
siake tbe best uac of ita aeaory capacity, foe playback^ connect 
the Hastec seat +vaTcllt Output to Uie aatarnal oloci Input on the 
Fro One. See Variable Clo<^ ProgtaitfUng tor details on setting 
the rate of operation. 



SDMOVS 



Tb« Indivldaal diuaa of thv SlMoru* Bystem can b« teiggered froa 
tlia I1«at«r But 4Trl9g«r Output, input th« dMirtd trlggftcing 

source to the Poloe In Jack and adjust the Pulse In and Gain 
aontrols for ooapatibility. The Einmons druat sequencer can be 
controlled fcca the Haatat Beat 48 OutpuC with the SimiDons aet to 
divide by « Boda. 



The Synclavier external clock in should be fed quarter notes 
fro* the Haiter Beat +Varclk Output, when lynclng the Synclavler 

to varying tempos, use a higher clinebaae than L, Specify this to 
the Synclavler by dividing Che click rate figure by the tivebaae 
nuabec used and clock Crofi the tvacclk outpnt Or one of tfaa flxad 
tiaebaae outpatn (12r 24, etc) as needed. 



WAVE PPO 



The Wave PPG sequencer is controlled fron the Hastec Beat 
tlnebase Gl Output. Set all PPG SMitChM of£ eicapt for switch 3 
on the 4 switch board. 
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Yanaha aequoncers and dcum machines genecally sync^.i:uniz« frda 
HlDJ c-oLkL;, _quace lijave clocks^ or Poland type tape sync. All 
o£ theee sync types ACe recognized and gcneiated by H«fitei Beat. 
CoMult tbe ovMr'A buiuX for tfat pvttlcalar pivc^ of Tvaaha 
•quipHent to d«t«eftin* your aynchronixlng optlona. To inttcfac* 
to a yamaba Clock input connect the Master beat timebase 24, 48 
or 96 Output to the Yuaht Cloch input aa cequiied. To interface 
to a YaiDBha tape aync Input connect the Hoatet Beat Type R output 
to the Yamaha tape eync input. To control the Yanaha through 
HIDl connect alth*£ o£ tha Haater B*Bt HIDI Out Jaoka to tha MIDI 
In on tb« Tasutia. 

Haater Beat can also ba controlled by the Vaaaha aquipment by 
connect inq the Yaaaha Clock Output to the Kaater Beat Code 
m/FiOP tape ]ack and setting Code Select i, or by connecting the 
yavaha tape sync to the Hastec Beat Code In/Fron Tape Jacic and 

■atting Coda Salact 21 i or by connactiag tbe Yanaba MIDI Out to 
fcba Maatar Baat HIDI In and aattlng Coda 8tl«ct T. 



DfiFlflltlOtlS OP STKC BELMED TER» 



SYNTHESIZER: el&ctzcr.ic BUClcal in3truB«nt umoally with Ul 
attached piano like Keyboard, A aynthcEiaec geii«JEaXXy consistB 
of bftVlo found gvotration circijitB call«d Toic«Sr and 
modification clrcaLtB vhicb sllw the basic sound to be 
ciutoniied to salt tfat d«sU* of tb« am*t, 8yiittaesii«ra oft«o 
ha¥« pEOrialOD for «t«tnal control of voicoa, 

fllQDBICER: A pr ografnmablA dovice whicb Stores information 
regarding pitch tta6 rhytha, typically a aequencei pEogEan ia 
uaod to control tlia voloaa on a aynthaalxer. if the Byntb«»i3*c 
wara likanad to a player piano* tha aequencer would b« tha play*c 
piano roll. Por ajrncbronization to other electronic instruatanta 
an aataEnnl ayne aooroa input of aoaa kind ia uaonllr prorldad, 

DBOH MACBINEi An alectronic nusicol ivatmant which has tba 
capaei^ to produce drua-lika aoundi. and tha ability to atoco 
rhythnric Infotaation pertaining to the playback of these aounda. 

In synch I on iz Ing with other electronic inatruinents the drm 



fn^chine is typically contcolled through an external sync aource 
inpnt. 

SYKC SODBCE or TIMING REFEPEKCE INPUT: There are several 
variatiaa and Ilavora ot aync aourceat & iquara wava clocks, 3 
PSft typa aync codea, 2 DIK Sync foraata, MIDI clocka, ataady 
quarter note aatronome click tracka. var7in9 quactac nota click 
tracks, and SHPTE ttva code. 

CLOCKi Typically a transition between ground and 5 volts 
followed by a cmplcnentary tranaltion back to gcound. A clock 
ia uaed to advance the playback of a seguencor or dtum machine 
prograB. Por a given taapor tha fraquancy at which olooka would 
be produced will depend upon the "tlHabaaa* tha aaqoancar or drua 
vachlne control 1 ed operates in. 

TIHEBA2E: Tijoehase refers to the nunher of clocks produced per 
qMfttr note. A drua nachtna or aaqooncar which operatea in 
tiaobaaa 24 for axaaplar will ploy a naaaure of ausic in 4/4 tina 
vhanavar 9$ clocks are racalvadr (24 clocks per quarter notal a 
[4 baata) - 9€ clacks. Tiaabase clocks are sent oquidlatantly ao 
the finer rhythnic increaenta are in tioe also. 
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TIMEBASE CLOCK: A timebase clocJ: simply ptodiiccs sets Of riainq 
«dgea (ground to 5-volt t£anaitj.onfi) and falling edqes (S-volt to 
ground trAHtltlona) in ■ apactfic tinabaM, rot ajinplA, th« 
LinnDruB opcrateB in timebaBe 48, 120 b«at8 pair aimita aquala tvo 
beats p«r Becond* therefore a LinnDruB tlnebasa clock tunning at 
120 beatfl per ininute will provide clocks at the rat* of 96 per 
second. This logic applies to ether ti-ebdses as well : In 
tinebaBe 384 9 120 beats per minute^ clocits fr.cLjicd at the 

rate o£ 768 per second. Timebases 12, 24, 4fi, 64, and 3B4 
are eDployed on vaiioaa wkeB of atquancara and dria Hchinos* A 
tiaabaaa 24 Of tlBAaa* 48 dock ia aoaatlaaa lacwcdad for 
sync-to- tape. 

FSE SYNC CODE: PSK stands for 'Frequency Shift Keying' and is a 
metboct oC encoding a tiinebaGe cloclc by shiEting between tvc 
arbitrarily cboaan 'carrltr fraquanciaa*. On* of tha three FSC 
coda Cyp«B utiliifls 2400 fla and 4800 Hz aa its carrier 
fraquencies. Betvean tha tiu that a tiB«b«a« clock ham 
translated fron ground to 5 volts until tranaita baok to ground 
the 4800 Hz carrier is produced. Then the 24C0 Hz carrier iB 
produced until the timebafie clock again transits fron ground to 
the 5-volt lev«l. In other word«, while the timebase cloch is at 
tha 5-volt lavair 4fl00 Hz is produced; and while the timebase 
clock ia at ground lavel, 24D0 Hz ia produced, Tba tncodad 
tlaebase inforaation is decoded by circuits wbich electronically 
dataet the frequency abifti thus, Frequency Shift FCeyingr or FSE. 

CLICK SYNC : In this instance sync is der ived from a cl icti 
tracJc* This ia axtremely iinpoctanc for Cilr-. and conineEcial 
applicationfi since the music is based upon specially calibrated 
cllok bracka. Click aync tachniquai alao allow varying teapoa, 
auch aa the *feel" of a live drim track, to forn the baala of 
aaquencer and drm sachine aynchroniaation, dick sync la a 
bottai aync aourc* choice since it la wore precise and blgbly 
flexible conpared to tinebase clocks or FSR sync codes. 

5VNC-T0-TAPE: A timebase clock, FSE Bvnc code, or clicJc track 
is recordad oa a tape track and tnen uaed as a sync BOucca 
providing a coMOn tiMlog rofaranca for aach ovarduUad part* 

GUIDE TRJbCEi A rafactnca track of synchronised parts in rough 
form to allov listening to the tape without aynchtonizing 
iDStraants aa vail as to chack syncbronliatlon. 

DIH SYNC: Tbia Is a synch rontzatl on foraat vbich involvea the 

use of two control signals: a Ciinebase clock and a start signal. 
These signals are located on two pins of the the familiar 5 pin 
□IN connector also used for MIDI. The DIN Sync fonat on Roland 
units uses a tinebase 24 clock; !;org units utilize a tim^waa 4fl 
clock. So if a Roland DIH Sync output is used to control a Rorg 
DIH Gync input tha Eocg unit will run at half spasd. 
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lEIGGERi An «lactronlc Bignal which initiatu playback of a 
dciB Bounc9 or a ■ynth«atx«t function or volc«. 



5-vOLT TRIGGEft: TriggeE aignals compci&ed □£ ^ ground to 
tiflnaltion {rising ^dge tcigger) p or a 5-volt to ground 
transition (falling edge trigger) , 

DlTHJUUC TRIGGER! Tbia trigg«E type tianaitfl bet«e«n grouna and 
■OM Toltago gonarally than S volt*. Tha actual voltaga 

vorka to control tha Xoudnaaa of tha triggartd aound. 

MIDI TUIGGEH: In MTHT dtvicee, triggering of A diua or 
synthesizer sound is obtained by sanding a HIDi note on couand 
follovad by a HIDI nota off coasand. MIDI drua aachlna has each 
of Its drum sounda aaaignad to a HIDI note. Llka dynanic 
triggers, MIDI tri^^ers transmit information vhich can dateraine 
tha loudnaaa of tha triggacad sound, 

HIDTi A racently introduced interface intended to aliov basic 
infornation such «a voLca control, prograa changa, timing data 
and control ehangaa, to be exchanged in a standard mannar between 
aynthaaizers, sequencers and drum cnachines, HIDI {which stands 
for KUBical Instronent Digital Interface) is a hiijti speed serial 
transiDiEeion aystecn and aa such is not capable of providing a 
sync-to-tflpe function for use in recording multiple aynchronixed 
over dubs on tape. Mdnufacturers util izing HIDI continue to 
prOTida tha aync-'to-tapa function aa thay bava in tha past, using 
tiaabasa elocka or f&R aync codaa recorded on a tape tra^ and 
then used as a cotaoa timing refaranca for aach overdubbad part. 
HIDI timing clocks ara USad to synchcOhlaa tha timing of one HIDI 
ioatruMnt to anothat MIDI Inatruamt. 

SHPTE Tl^lE CODE: Thlt COdt Is a modulated tone which when 
racorded on a tapa track can precisely identify tape position. 
It baa baan osad axtanalvaly to aynohtonlsa audio and video 
recorders to one another as well as to form the basis of 
automated editing, ShPT£ time code also has applications in 
musical instrument synchronization. A nusical sequence of beat 
intervals can be positioned anyvhere relative to the SHPTE code 
so subtle offsets can ba introduced into the timing between 
various ovacdubbed parts. SHPTfi can also control tha precise 
time that s trigger will be produced for film* video and 
corririf r cial sound affects appl leaf i ons . Since the MIDI system 
includes specification of neasuce and beat inf ormat lon , a EHFTE 
based mjcical Insci urdent synchronizer can r^^late SttPTE code to 
measure and beat nunbars and position HIDI sequencers and drum 
■achinas to the appropriate part of their progrnsa. 

BEAT INTERVAL PATTBRB: A sequence of vacflng tc^a within a 
measure that craataa a rhytiaio "feel" auob as a ahnffla or 

ruBh. 
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nwaTB 

CODE IH/FROH TAPE: 

input fOE all SHfTE tiM COdvfi, clock*, FSI 
and Load-frea-TApe data. Tnput 
maltivlty is 30CWV. 

POLSB iVi Input for click tracks* electronic or live drw 

tracks, Sensitivity la iOmV to 30V paaJL to 
peak. Maximum sampling time: l.B seconds. 

HIDl tUi R«eoani««* Real Tlae ayatea data (Stact, Stop, 

ContiniMr Clock] and Koto On/Off data aa used Id 
NIDI Syno soda (Coda 6ol«Ct 71 . 

RBSST FOOTSHITKXt 

aeae function aa front panel Reset twitch. 

Pi*AV FOOTSWXTCStSava functioa aa fiont pantl Play Hvitcti. 

ADZ 1 FOOTStfZTCBi 

Function of this footavitcb vaclaa witb t)i« soda 
of oparatlob. 

MIX 2 rOOTWITCBi 

FonctlcHi of this footsuitch varies vitti the noda 

Of oparatLoa. 
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CODI ODT/10 TIkPBt 

Output tor 24, 25, d£Op frane fDFi , and non-dfop 
fr«B« {HPF} SHPTE time ccut gcnccation «• 
Aft ctg*imr«t«d codas and Save-' to- Tape data. 



GLICl OOTt 



Output for IntflEnal metronome, manually created 
click tracks and clicks frojn all eHternal ploy 
mode operationfl. Output variable fron 0 to 12V. 
Pulse width (tone) can b« varied with tbe Click 
Ton* Triiqpot located iralda lMi«tftr B«at, 



Ristn? Edge 5V trigger oatput for controlling 
thf tirur I'arhinp^ nr arpagalBtor trigger inputs. 
Signal is derived £raK aooio pulses applied to 
tba pQlM la Jack, 

Falling Bdga SV trigger output for controlling 
tba druB aacbio* or arpaggiator trigger Inputa, 
Signal la darivad fioa audio polseH awlled to 
tha PulM In Jack. 



HIDI on I 



TWO KIDl Out Jacks pcovide MIDI EJeal Time systen 
data {Stop, Start, Continus and Clock) in all 
oparattonal aodea and tranaaiaaioa of HIDI data 
ganarated by the SMPTE Controllad Eveat Syatea. 
Also outputs HIDI Hota data input to the KIDT In 
jack vher Cede Select 1b set to 7, tcanapoEed up 
Or down one octave as prograniDcd by tbe Enabla 
Flags. 



12i 



TimebaM 
clock. 



12 ODtputf 12 A-volt rising sdga 



34 1 



Tlntijaa* 

clock . 



24 output* 24 ppq S-¥olt rising adga 



48t Tiaebasa 4a output^ 48 ppq. 5-volt rising *dga 

9Bt Tiatiiaae S€ output^ 36 ppq* 5-TOlt rising edge 

clodc, 

fi4i Tiaebosa 64 outputr £4 ppq* 5-TOlt rising adga 

cloct, 

3&4t Tinabaaa 384 oatput, 384 ppq, 5-volt falling 

adga clock. 
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CTBC III 


Kolud 5 Pitt Dll ssroe tonat output. 


STIM Kt 


Korg 5 pin DIV 87110 focMt output. 


TYPE Oi 


Ob«rb<lB tape sync output. 1 volt ^p 


TYPE R: 


Roluid and v^m^ha tape sync output. 1 volt p-p 


TYPE L: 


Linn LH-1 tape aync output, 1 volt p-p 



All of th* «bO¥« output! can drlva Bultipl* inputs trith tha uaa 

of "y" coeds or Kultlplea, 

5 vQlt, ci£in^ edge FEogEaiDniable Vailablo Clock 
Cliannel output for Bynclaviec , step sequencer b 
and aipaggiatora. Can contcol poltiplo unita 
vith thtt use of "y* cords. 

5 volt, falling edge Progrmobla variabla Clock 
output for otep sequencees and arpegglatoce. 
Can control aultiple unita vith th* uaa of 'Y* 
cotda. 

Horaally an op«n circuit, thia output uk«a an 
open to ground tcanaition vhonavor Hastor Beat 
initially tntara play soda froa Baaat HOda and 

when the Beset BWitch ia praasad fron Flay 

mode. It la used to control footswitcb 
stDL. :]!:jEt Inputs on aequencera and drun 
machines equipped with this Eunction. With tb* 
uat of 'Y' coiilB nany units can bo 
Siaultanaoualy controlled by thia output. 

ltS233 CCanfBCTOR: 5-volt output of Event Gates 1 through ti ar« 

located on pins 9. 11, 13, 15, 17 19 
respectively , Contact closure (S-Trigger ) 
outputs of Event Gates 1 through 6 are located 
on Fina IQ, 12, lA, 16, 18 S 21 respectively. 
Fin 7 is ground. Tha H£ial coaauni cation a pins 
ar* raady foe RS232 coapat«r interfac* 
applications vhich will be available in 
aubsaquant hastei Beat software update releases. 



-l-VAHCLKl 



-VAROJEl 



BTUTi 
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NARRANTT 



Tbls trait la varcanted againfit d«f&ctfi in the Att&B of parts 
and una£actura for ■ ptciod o£ ocit year fron Che date □£ 
receipt. Warranty b«co*«a void if In tha opinion of Gar£iald 
£l«ctranicB the unit has been subjected to unauthocleed servicer 
modif Icationf oe aenaelesfl fooling around. tJo llab^Mty is 
dEainnfld by Garfield Electronics for any loss oi damagef diiect oi 
Indirect* r«*QXting ttm tli« na* of or inability to oaa this 
unit. 



All Aights laaerved Fatvnt Pending 
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